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This  feasibility  report  is  submitted  in  partial  response  to  the  Flood 
Control  Act  of  1938  (Public  Law  761,  75th  Congress),  which  authorized  a 
survey  foir  flood  control  at  various  locations  Including  the  Gila  River  and 
its  tributaries,  therefore  including  Nogales  Wash.  This  study  was  Initiated 
at  the  request  of  Santa  Cruz  County  to  investigate  flood  control  and  related 
water  resource  problems. 

Nogales  Wash,  which  rises  7  miles  south  of  the  border  in  Sonora, 
Mexico,  flows  through  Nogales,  Sonora,  Mexico  across  the  International 
Boundary  into  the  downtown  Nogales,  Arizona,  coranunity,  •  and  on  to  its 
confluence  with  Potrero  Creek  near  t-he^ Chula  Vista .community.  Potrero  Creek 
then  flows  northward  to  its  confluence  with  the  Santa  Cruz  River,  8  miles 
north  of  the  boundary.  '“  Flood  flows  from  Nogales  Wash  and  Potrero  Creek  pose 
a  serious  threat  to  the  Nogales,  Arizona  community  where  a  mix  of 
residential,  commercial.  Industrial,  and  public  properties  are  subject  to 
major  damage  on  almost  a  yearly  basis.  Approximately  2000  residents  who 
reside  in  the  floodplain  of  Nogales  Wash/Potrero  Creek  and  an  additional 
1600  who  reside  in  the  floodplains  of  adjacent  tributaries,  live  in  fear  of 
their  lives. 

A  wide  array  of  flood  protection  measures  were  considered  including 
non-structural  and  structural  alternatives  and  a  no-action  plan.  Studies 
considered  flood  protection  and  other  water  resource  measures  along  the 
entire  Nogales  Wash/Potrero  Creek  watercourse  from  the  International 
Boundary;  to  the  Santa  Cruz  River.  As  a  result  of  these  studies,  the 
National  Economic  Development  Plan  was  identified  in  part  as  a  33-year 
’’future  level  of  protection  plan 'for  the  downtown  Nogales,  Arizona  community 
from  the  Intematlonal  Boundary  to  the  outlets  of  an  existing  flood  control 
channel  system  approximately  1  mile  downstream  or  north  of  the  border;  100- 
year  future  level  of  protection  for  the  Chula  Vlsta/Pete  Kitchen  community; 
a  small  recreation  component;  and  a  flood  warning  system  for  the  developed 
areas  of  the  watershed.  In  the  development  of  the  Recommended  Plan,  full 
consideration  was  given  to  engineering,  economic,  environmental  and  social 
values . 

The  Recommended  Plan  provides  for  channel  Improvements  at  two 
locations.  The  first  is  the  “lateral  collector  channel"  located  on  the  U.  S. 
side  of  the  International  Boundary.  This  channel  would  capture  overland 
flow  emanating  in  Mexico  and  transition  it  into  two  existing,  but  unfilled 
covered  channels.  The  second  channel  system,  located  at  Chula  Vista,  would 
capture  breakouts  of  Nogales  Wash  and  Potrero  Creek  and  carry  the  flood 
flows  around  the  community  in  a  new  3300  foot  long  grouted  stone /concrete 
channel.  Mitigation  measures  to  ensure  no  net  loss  of  riparian  habitat  over 
the  project  life,  will  be  incorporated  into  the  Chula  Vista  portion  of  the 
plan.  Landscaping  and  aesthetic  treatment  along  the  channel  will  be  used  to 
satisfy  a  portion  of  the  mitigation  requirements.  The  Recommended  Plan  also 
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Includes  a  Flood  Warning  System  that  would  reduce  both  flood  damages  and  the 
threat  to  human  life,  and  a  small  recreation  component  associated  with  the 
Chula  Vista  Channels. 

The  bulk  of  the  text  In  this  report  was  prepared  using  October  1986 
price  levels  with  an  8  7/8  Z  amortization  rate.  At  the  time  of  this  Final 
Report,  however, •October  1987  price  levels  are  In  effect  with  an  8  5/8  % 
amortization  rate.  The  following  quantitative  summary  of  the  Recommended 
Plan,  and  that  contained  within  the  chapter  on  “Recommendations”  have  been 
updated  to  October  1987  price  levels  and  an  8  5/8  Z  amortization  rate.  The 
figure  In  parentheses  are  based  upon  the  original  October  1986  price  levels 
at  8  7/8  Z  amortization  rate  and  will  allow  the  reader  to  compare  and  make  a 
direct  correlation  back  Into  the  bulk  of  the  report. 

It  Is  recommended  that,  subject  to  certain  conditions  of  non-Federal 
cooperation  as  outlined  In  this  report,  the  proposal  for  flood  control  along 
with  the  flood  warning  system  and  recreation  component,  be  authorized  for 
construction.  The  total  first  cost  of  the  project  Is  estimated  at 
$6,162,600  ($6,022,600).  The  Federal  share  of  the  estimated  cost  would  be 
$4,616,100  ($4,511,200)  and  the  non-Federal  share  would  be  $1,546,500 
($1,511,400)  to  Include  $1,022,100  ($999,600)  In  lands  and  relocations. 
Average  annual  costs  for  the  Recommended  Plan  are  estimated  at  $558,900 
(561,900);  average  annual  benefits  at  $1,247,500  ($1,214,750);  the  benefit 
to  cost  ratio  Is  2.2  to  1.  Following  construction,  non-Federal  interests 
would  be  required  to  maintain  and  operate  all  project  features.  Annual 
operation  and  maintenance  Is  estimated  at  $11,200  ($11,000). 

The  local  sponsor  of  the  project  Is  the  Santa  Cruz  County  Flood  Control 
District.  The  Santa  Cruz  County  Board  of  Supervisors  has  provided  a  letter 
of  Intent  to  cost  share  In  the  construction  phase  as  per  the  “Water 
Resources  Development  Act  of  1986". 

As  a  result  of  the  unique  relationship  of  the  proposed  flood  warning 
system  to  Mexico  (several  gages  are  located  In  Mexico),  it  Is  recommended 
that  the  Corps  of  Engineers,  In  coordination  with  the  International  Boundary 
and  Water  Commission,  acquire  any  necessary  lands,  easements  and  right s-of- 
way;  and  Install,  maintain,  repair,  and  replace  all  necessary  components  for 
these  system  facilities  In  Mexico. 

It  Is  recommended  that  the  plan  described  herein  for  flood  control  and 
recreation  be  authorized  for  Implementation  as  a  Federal  Project,  with  such 
modifications  as  In  the  discretion  of  the  Chief  of  Engineers  may  be 
advisable,  and  subject  to  the  cost  sharing  of  the  Water  Resources 
Development  Act  of  1986  (PL  99-662). 

The  recommendation  contained  herein  reflect  the  Information  available 
at  this  time  and  current  Departmental  policies  governing  formulation  of 
Individual  projects.  They  do  not  reflect  budgeting  and  programming 
priorities  Inherent  In  the  formulation  of  a  national  Civil  Works 
construction  program  nor  the  perspective  of  higher  review  levels  within  the 
Executive  Branch.  Consequently,  the  recommendations  may  be  modified  before 
they  are  transmitted  to  the  Congress  as  proposals  for  authorized  and/or 
Implementation  funding. 
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NOGALES  WASH 
AND  TRIBOTARIES 
ARIZONA 

FEASIBILITY  REPORT  AND 
ENVIRONMENTAL  ASSESSMEOT 


FEBRUARY  1988 


CHAPTER  I 
INTRODUCTION 


A.  STUDY  AUTHORITY 


The  Nogales  Vfesh  an;l  Tributaries  Study/  ( hereafter  Nl'JTS)  was  authorized  as 
part  of  the  overall  Gila  River  and  Tributaries/  Arizona  and  New  Mexico  Study 
Authority  in  accordance  with  the  Flood  Control  Act  of  1938  (  Public  Law  ■751, 
75th  Congress)/  Section  6,  which  reads  in  part  as  follows: 

"The  Secretary  of  War  is  hereby  authorized  and  directed  to 
cause  preliminary  investiga tions  and  surveys  for  flood  control 
including  floods/  aggravated  by  or  due  to  tidal  effects  at  the 
following  naimed  locations/  ... 

Gila  River  and  Tributaries/  Arizona  and  New  Mexico  ..." 

This  study  was  funded  for  the  reconnaissance  phase  as  a  separate  study  in  FY 
1984.  Tte  report  is  in  partial  response  to  Section  6  of  PL  75-751. 

B.  STUDY  PURPOSE 

The  purpose  of  this  study  is  to  identify  and  investigate  the  current  and 
future  problems/  needs/  and  opportunities  associated  with  flooding  and  allied 
purposes  in  the  Nogales/  Arizona  area. 

This  report  presents  and  discusses  the  results  of  the  plan  formulation  process 
and  identifies  specific  details  of  the  Selected  Plan. 
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SCOPE  OF  STUDY 


The  overall  Nogales  frfesh  Study  area  (Figure  2)  is  the  94  sqmre  mile 
drainage  basin  which  incluies  Nogales  Wash  to  the  confluence  with  Potrero  Creek 
(approx irately  13  river  miles)  /  and  Potrero  Creek  to  its  confluence  with  Santa 
Cruz  River  (approxira tely  4  river  miles)/  in  the  vicinity  of  the  City  of 
Nogales/  Santa  Cruz  County/  Arizona.  It  should  be  noted  tlat  the  upstream 
portion  of  this  drainage  basin  (48%)  is  in  the  Republic  of  Mexico. 

In  early  scoping  meetings/  Santa  Cruz  County  Flood  Control  District 
(SCCFCD) /  the  study  sponsor/  requested  that  the  Corps  study  flooding  and 
erosion  problems  along  Nogales  Wtsh  from  the  United  Sta tes/Mexico  Border 
through  the  developed  areas  and  along  Potrero  Creek.  It  was  also  requested 
that  the  Corps  investigate  similar  problems  associated  with  the  International 
Sewage  Treatment  Plant/  located  at  the  confluence  of  Potrero  and  the  Santa  Cruz 
River . 

During  this  investigation/  rany  alternatives  were  developed  to  assist  in 
solving  these  water  resource  problems.  From  these  alternatives  various  plans 
ware  developed  on  the  basis  of  support  from  local  interests/  environmental  and 
social  acceptability/  and  economic  feasibility.  Detailed  stuiies  of  these 
plans  were  conducted  and  the  rmost  appropriate  plan  of  improvement  .selected. 

0.  STUDY  PROCES' 

As  a  Corps  preautlaoriza  tion  study,  the  NlihrS  was  ajtlvorized  and  carried  out 
under  the  Corps'  two  phase  planning  process.  The  first  or  reconna i ssanc“ 
phas^/  tad  ttae  folLowinq  objectives: 

*  To  define  tht-?  problems  and  opfaor tun i ties,  and  identify 
potential  solutions. 

■*  To  determirie  wtethor  jr  not  planning  should  proce'od  fortleo'',  in  ‘  i 
feasibility  phase,  ba.ot-d  on  a  pr.al  i.minary  appr.\i'->al  of  tl-e  Fed.ar  i  ’ 
intei'cst/  cost.s,  laenefits  ini  en vir.onnK'ri ti  1  impacts  of  th'  ilen'-itii^d 
potential  solution. 

*  To  estirate  the  r.esource.s  Ceost.s,  time,  and  manpower  1  requi>'ed  to  oonduct 
the  feasiPility  pha.se. 

*  To  identify  tlie  local  span.sor(s)  for  the  fea.sibility  oha.so"  and  to  larocure 
an  approved  cost  shai'ing  contract  for  local  pirticipa  tion  in  the 
feasibility  phase. 

These  objectives  '/jere  met  in  the  reconnaissance  pha.so  in  October  1984  and 
the  feasibility  phase  was  initiated  in  April  1985.  The  feasibility  phase  wtas 
'performed  by  ttie  Corps  and  the  spon.sor  with  eqial  cost  sharing  of  study  effort 
to  determine  whether  a  specific  action  to  solve  water  resource  problems  should 
oe  reconmended  for  Congressional  author iz-a tion .  The.se  investigations  typically 
are  detailed  studies  conducted  for  decision-raking  purpo.3es.  They  identify  the 
existence  of  problems  and  rieeds,  present  feasible  alternative  solutions, 
compare  their  favorable  and  iri  favorable  impacts,  determine  associated  costs  and 
Ijenefits,  and  recomnend  a  specific  course  of  action. 
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NOGALES  WASH  STUDY 
PLAN  SELECTION  PROCESS 


The  planning  process  use<i  in  this  study  consists  of  six  sti-ps  tint  identify 
or  respond  to  problems  and  opportunities  associated  with  the  Federal  Tt^jective 
and  specific  State  and  local  concerns/  and  culminates  in  tlie  selection  of  a 
recomnended  plan.  The  process  involves  an  orderly  and  systeiivatic  approach  to 
naking  determinations  and  decisions  at  each  step  so  that  the  interested  public 
and  decision-irakars  in  the  planning  organization  can  be  fully  aware  of  the 
basic  assumptions  employed,  the  data  and  information  analyzed,  the  areas  of 
risk  and  uncertainty,  the  reasons  and  rationales  used,  and  tlie  significant 
implications  of  each  alternative  plan.  The  following  identifies  ttose  steps. 


Step 

1: 

Specification  of  the  Problems  and  Opportunities  Associated 
with  the  Federal  Objective  and  Specific  State  and  Local  Concerns. 

Step 

2: 

Inventory  and  Forecast  Water  and  Related  Land  Resource 

Cond itions 

Step 

3: 

Formulation  of  Alternative  Plans 

Step 

4: 

Eval'uation  of  Effects 

Step 

3: 

'Comparison  of  Alternative  Plans 

Step 

6: 

Plan  Selection 

The  goal  of  this  study  is  to  identify  and  select  a  plan  that  will  assist  in 
solving  water  resource  problems.  During  this  investigation,  nuny  i!»*.isures  were 
developed  to  solve  specific  problems  at  specific  locations.  Tie.'ae  measures 
were  then  screened  on  the  basis  of  support  from  local  interests,  etivi»-onmental 
and  public  acceptability,  and  economic  feasi'oil i ty .  T'ne  most-  acceptable 
measures  were  combined  into  more  comprehensive  plans. 

The  plans  were  also  screened  on  the  above  criteria  terar.}  r'-it-  .a^lected 
planfsl  was  identified.  This  process  is  iterative  and  is  no  r,,  <-‘11^  steps  were 

repeated  many  tiiTies  throughcut  tiae  study  as  now  m? isur-s?  new  pi, ms 

leveVnped.  Figure  3  illustrates  this  process. 

E.  THE  REPORT 

This  feasibility  report  discusses  the  investigation  whi  'i-,  was  cnnincted  to 
levelop  a  selected  plan  of  improvement.  The  documr'if  i  .•  -u'oiriMed  in’‘0  two 
major  segments:  the  main  report  and  the  environmental  ass'ssm’n  t  (F.A’'.  The 
Coordination  Act  Report  of  the  U.  S.  Fish  and  Wildlife  .'A  rvice  inii  othar 
^nvironinrn  ta  1  inforrration  referenceii  in  the  EA  are  incl'Klod  i,i  tU^  aptxandices 
1 1  t  he  EA . 

F.  crUDY  HISTORY 

The  Corps'  investigation  for  florxi  oonb'ol  in  Mooil'm  Wisii  Ptu.Iy  Area 

■was  initiated  in  December  1977  after  the  SCCPCD's  rerpjf’st  to  Mx’  in  (orna  r  ional 
Boundary  and  Water  Coirmission  (TBWC)  for  a  '3.S  mile  extension  nf  tlie  existing 
flcxod  control  cfBnnel  '.^-as  turned  dowia  by  TBWC.  The  0>inmi  asion' s  reason  was 
that  the  extensiian  was  entirely  in  the  United  States  and  suiige.si;od  'hat  SCCFCO 
contact  the  Corps  of  Engineers.  That  same  month,  tlae  SCO'cp  requtrsted  by 
letter  that  tlie  'Corps  assist  in  developing  and  implementin)  a  sol  jtion  to 
flooding  and  erosion  problems  along  the  tlogales  Wash, 


I  „  f. 


In  Febriary  1978,  tlie  Los  Angeles  District  Eligineer  (hereafter  District 
Engineer)  responded  to  SCCFCD  and  stated  that  the  Corps  las  authority  to 
construct  emergency  streambank  protection  works  to  protect  "public"  fecilities, 
but  tlat  the  najority  of  erosion  damages  along  Nogales  Whsh  were  to  private 
ficilities.  The  Corps,  therefore,  had  no  authority  to  participate  in  solutions 
addressing  erosion  of  private  property.  The  District  Engineer  recommended  that 
a  fliood  plain  management  program  be  adopted  in  Santa  Cruz  County. 

In  December  1981,  a  meeting  was  held  in  Nogales  between  representatives  of 
the  Corps,  tlie  U.  S.  Section  of  the  IBWC,  Santa  Cruz  County  and  the  City  of 
Nogales  to  examine  flooding  in  Nogales  from  waters  originating  in  Mexico. 

cn  June  10,  1982  SCCFCD  fornally  requested  that  the  Los  Angeles  District 
initiate  a  flood  control  study  on  Nogales  Wash,  and  indicated  its  willingness 
to  stare  in  tlie  cost  of  such  an  investigation.  It  was  determined  that  a 
feasibility  study  of  flood  control  on  Nogales  wash  could  be  undertaken  by  the 
Cor[3s  of  Engineers  as  an  interim  report  under  the  Gila  River  and  Tributaries 
Author] ty . 

In  Oc toiler  1983  the  Los  Angeles  District  Office  (hereafter  LADO)  received 
funds  to  initiate  the  reconnaissance  phase.  The  reconnaissance  ptase  technical 
analysis  was  completed  in  September  1984  with  a  Fact  Sheet  that  recoitmended 
continued  study  at  the  feasibility  phase  level.  The  feasibility  study  was 
initiated  in  April  1985  after  the  four  objectives  of  the  reconnaissance  phase 
had  been  m^'t  ano  funds  released. 

G.  STLT'Y  PWITIGIPANTS,  COORDINATION  AND  PUBLIC  INVOLVEMENT 

Miny  loencic:';  ind  groups  at  the  Federal,  State,  County,  City  and  local  level 
par L 1 '•  pa  U:-d  in  tills  study.  They  include: 


FFnEky:. 


,'-i:>’.:ti  n ,  International  Boundary  and  Water  Commission 
l.ieiHr  tiriou  r  of  Agriculture,  Soil  Conversation  Service 
[Xipir  ( nrin  r  of  Interior,  Fish  and  Wildlife  Service 

'lepir  tiix-n t  of  fio.ilthcand  Hunan  Services,  Federal  Emergency  Management 
A  lep’.-y 

;>-pir  tiiicn  t  of  Agriculture,  Forest  Service  (Coronado  National  Forest) 

Uep-ir tjnen t  of  'Treasury,  Customs  Service 

Dr'll- r  ijT>-n t  ot  Justice,  Border  E^trol 

'ioneral  Storvices  Administration 

Environmental  Protection  Agency 

rXapartjnent  of  Agriculture,  Agricultural  Stabilization  and  Conservation 
Serv  ice 


Depar  tmen  t 
;v,par  tmen  r 
Depar  tine'ia  t 
De  [oa  r’  timan  t 
Service 


of  Justice,  Immigration  and  tbturalization  Service 
of  Interior,  Geoloaical  Survey 

of  Transportation,  Federal  Highway  Administration 
of  Agriculture,  Animal  and  Plant  Health  Inspection 


Department  of  Comnerce ,  National  Weather  Service 
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*  STATE  (Arizona  Department  of...) 

Vfeter  Resources 
Health  Services 
Transporta  tion 
Emergency  Services 
Game  and  Fish 
ferks  { Recrea  tion ) 

Parks  (State  Historic  Preservation  Officer) 

Public  Safety 
Comnerce 

Economic  Security 
Environmental  Qiaality 
Sta  te  Land 

*  COUNTY  (Santa  Cruz  County.,.') 

Flood  Control  District 
Planning  and  Zoning 

E^rks  and  Recrea tion 
Civil  Defense 
Sheriff 
Public  Works 
Elaergency  Services 

Engineering  (Celia  teirr  Associates  (Contractor)) 

*  CITY  (Nogales  City  ...) 

Parks  and  Recreation 

Interna tiona  1  ifestewater  Treatment  Plant 
Wa  ter 

Planning  and  Zoning 

Streets  (Collins  -  Pina  Consulting  Engineers  Inc.  (Contractor)) 

Engineering  (Collins  -  Pina  Consulting  ETigineers  Inc.  (Contractor ) 

*  PRIVATE/iJW/iSI-PUBLIC 
.TOut)>;m  F^citic  Railroad 
v’itizeris  Utilities  Co. 

West  Mexico  Vegetable  Distributors  Association 
fiousing  Advisory  Eloard 

Nogales/Santa  Cruz  County  Chamber  of  Comnerce 
n.  Mexico  Business  Infomation  Service 

The.se  agencies  and  groups  provided  numerous  studies,  documents  and  data 
dealing  with  water  resources  analysis,  recreation,  economics,  land  use  and 
value,  survey,  and  environmental  resources  for  both  the  reconnaissance  and 
feasibility  phases.  The  U.S.  Fish  and  Wildlife  Service,  prepared  an 
independent  "Coordination  Act  Report"  analyzing  the  'effects  of  various 
alternatives  on  the  fish  and  wildlife  community  in  the  study  area. 

This  study  has  incorporated  a  public  involvement  program  which  is  consistent 
with  Corps  guidance  and  policy.  Various  public  involvement  activities  were 
conducted  to  ensure  that  the  study  would  be  responsive  to  public  views  and 
preferences.  Actively  involved  in  coordination  activities  were  other  Federal, 
State,  regional,  and  local  governmen tia  1  entities  and  officials;  public  and 
private  organ i^^at ions;  and  individuals.  Santa  Cruz  County  and  the  Corps 
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cosponsored  a  number  of  public  me«?tings  which  were  conducted  in  a  "workshop" 
format. 

In  the  reconnaissance  plH^z  a  workshop  held  in  Not^ales,  Arizona,  18  July 
1984,  gave  agencies  and  local  interests  an  opportunity  to  express  their  views 
on  the  problems,  possible  flood  control  improvements,  potential  recreation 
developments,  fish  and  wildlife  resources,  and  related  socioeconomic, 
ecological,  and  environmental  problems  and  conditions  in  the  study  area . 
Approximately  200  people  were  in  attendance. 

At  the  initiation  of  the  feasibility  study,  a  presen ta t ion /works hop  held  in 
Nogales,  Arizona,  25  September  1985,  informed  the  public  as  to  the  results  of 
the  reconnaissance  plase,  wlat  would  be  evaluated  in  the  feasibility  pha^  ,  and 
again,  gave  the  public  an  opportunity  to  express  their  views.  Cn  this 
occasion,  three  separate  workshops  were  held.  The  first  was  made  to 
representatives  of  the  various  Federal,  State  and  local  government  agencies  and 
in  part,  was  used  as  a  scoping  meeting.  The  other  two  meetings  were  to  the 
general  public.  Again,  approxiim tely  200  people  were  in  attendance  at  these 
workshops. 

Throughout  the  study,  periodic  coordination  nneetings  were  held  with  the 
General  htenager  of  the  SCCFCD  and  the  Santa  Cruz  County  Board  of  Supervisors 
(hereafter  SCCBS) .  Th»  mayor  of  the  City  of  Nogales  or  his  representatives 
were  often  at  these  meetings. 

Two  local  neighborhood  corrmittees  from  die  Chula  Vista /Pete  Kitchen  and  the 
Firestone  Garden  neighborhoods  took  special  interest  in  the  stuciy.  Th^  project 
manager  (hereafter  PM)  and  technical  staff  from  LADO  met  .'aavera)  tunes  with  the 
committees  or  representatives  of  the  comniittiaes  to  investigate  thair  specific 
problems  and  needs. 

From  20  November  1987  to  20  December  1987,  tlie  Draft  Feasiiaility  Report  and 
Ehvironmental  Assessment  was  available  for  public  review  and  coirment. 
Responses  to  the  draft  report  are  included  in  APPEINDIX  A  (PUBLIC  RESRhNSE  TO 
DRAFT  REPORT) . 

Oa  25  January  1988,  the  District  Engineer,  Los  Angeles  District,  presented 
the  results  of  the  Nogales  Nhsh  <ind  Tributaries  Stuly  to  the  Santa  Cruz  County 
Doard  of  Supervisors  at  a  public  meeting  in  ttogales,  Arizona.  Aft^r  the 
presentation,  the  Supervisors  opened  tte  meeting  to  public  oamment  and 
questions.  In  general,  the  comnents  were  sup[aortive  of  the  Reconmended  Plan. 
A  land  owner  and  two  representatives  from  the  City  of  Nogales,  that  the 
proposed  project  was  too  ana  11  and  did  not  provide  flooii  control  in  the  Valle 
Verde  comnunity,  and  north  to  Chula  Vista.  It  was  explained  that  these 
potential  solutions  were  eliminated  as  a  result  of  not  being  economically 
justified. 
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H.  PRIOR  STUDIES  AND  REPORTS 


The  prior  studies  and  reports  summarized  here  were  conducted  aind  prepared  by 
the  Corps  of  Engineers  and  other  agencies,  and  were  incorporated,  as 
appropriate,  into  the  study. 

On  Janiary  7,  1932,  Senate  Document  No.  44,  "Flood  Control  at  Nogales 
Arizona  -  Mexico",  was  provided  to  Senator  Carl  Hayden  of  Arizona.  This 
document  transmitted  a  report  prepared  by  the  International  Boundary  and  Vfeter 
Oommission  (IBWC)  which  concluded  that  the  flood  sitiation  was  serious  and 
deiianded  an  irmiediate  solution.  The  report  recommended  tfat  the  two 
governments  (U.S.  and  Mexico)  complete  final  studies,  plans,  and  cost 
estimates  for  a  flood  control  project.  This  report  led  to  the  construction  of 
a  flood  control  channel  system  built  by  the  IBWC  in  the  1930s  and  1940s. 

In  September  1978,  the  Corps  prepared  "6-10  October  1977,  Flood  Damage 
Report  on  Storms  and  Floods  on  Santa  Cruz,  Gila  and  San  Pedro  Rivers, 
Arizona".  This  report  includes  hydrologic  and  economic  data  pertaining  to  the 
Nogales  W&sh  Study  area. 

The  Federal  Ehiergency  hfanagement  Agency  (hereafter ,FEMA)  conpleted  a  Flood 
Insurance  Study  for  the  City  of  Nogales  in  October  1980.  As  part  of  this  flood 
insurance  study  flow  areas  for  the  500-year  and  100-year  floods  were  developed 
for  Nogales  Wash  and  several  of  its  nain  tributaries.  The  topographic 
inforiiBtion  developed  for  the  Flood  Insurance  Study  (FIS)  was  used  for  the 
Corps'  Reconnaissance  Report.  FEMA  also  completed  a  Flood  Insurance  Study  for 
Santa  Cruz  County  in  February,  1980. 

Ephraim  Chnyon  Vfash  is  a  itajor  tributary  of  the  Nogales  Whsh  basin  (see 
Plate  1  for  location).  Since  1958  it  has  been  studied  by  both  the  Corps  and 
the  Arizona  Department  of  Water  Resources  (ADWR).  Although  it  was  determined 
in  1985  that  flood  control  on  this  tributary  is  not  in  the  Federal  interest 
(not  economically  justified),  a  nunber  of  technical  reports  by  the  Corps  and 
AEWR  did  provide  some  data  relevant  to  this  report. 

AEWR  also  prepared  "Preliminary  Project  Evaluation,  Potrero  Creek  Flood 
Control  Project,  Santa  Cruz  County  Arizona",  in  July  1983  which  addressed 
flooding  and  potential  solutions  in  the  Chula  Vista  -  Pete 
Kitchen  area  (see  Figure  2  for  location). 

I.  COMPLETED  WATER  RESOURCES  PROJECTS 

The  following  completed  water  resources  projects  are  identified  for 
information  purposes  only  and  do  not  necessarily  relate  to  the  proposed  project 
described  in  the  following  chapters.  Figure  4  illustrates  the  conpleted  water 
resources  projects  in  the  study  area.  The  IBWC  constructed  approximately  3.1 
linear  miles  of  covered  channel  and  1.3  linear  miles  of  open  channel  for  flood 
control  purposes  in  the  Cities  of  Nogales,  Arizona  and  Nogales,  Sonora,  Mexico 
(Figure  4).  These  channels  were  constructed  in  the  1930's  and  1940's.  A 
detailed  description  of  these  channels  is  provided  in  chapters  2  and  3. 

In  1951,  the  IBWC  constructed  an  International  Vfeiste  Welter  Treatment  Plant 
approximately  1.5  miles  north  of  the  border.  By  the  mid  1960's,  however,  this 
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feicility  was  no  longer  adequate  and  a  new  fecility  ViBS  constructed  at  the 
confluence  of  Potrero  Creek  and  Santa  Cruz  River. 


Santa  Cruz  County  constructed  approximtely  450  linear  feet  of  soil  cement 
and  gabion  bank  protection  on  the  vest  t^nk  of  Nogales  Wash  adjacent  to  Chula 
Vista  in  1985. 

The  Soil  Conservation  Service  (hereafter  SCS)  placed  approximately  350 
linear  feet  of  Kellner  jacks  on  the  vest  bank  of  Nogales  Vfash  adjacent  to  the 
Firestone  Gardens  corrmunity  in  1985.  In  1987  the  SCS  constructed  an  additional 
625  linear  feet  iimiediately  across  on  the  east  bank. 

A  recreation  reservoir  was  created  csi  Chimeneas  Arroyo  approximately  3.8 
miles  south  of  the  International  Boundary  (circa  1931).  The  drainage  area 
controlled  by  the  dam  is  approximately  4.0  square  miles  (see  Plate  1). 
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CHAin’ER  II 


RESOURCES  AND  ECONOMY  OF  THE  STUDY  AREA 


A.  LOCATION  AND  BOUNDARIES 

The  Nogales  W&sh  Study  Area  is  located  on  both  sides  of  the  United 
States/Mexico  International  Boundary,  approxiirately  60  miles  south  of  Tucson, 
Arizona.  The  northern  portion  of  the  study  area  is  in  or  near  the  City  of 
Nogales,  Santa  Cruz  Coxnty,  Arizona.  The  soutiem  portion  of  the  study  area  is 
in  the  State  of  Sonora,  Republic  of  Mexico  and  contains  the  sister  city,  also 
named  Nogales  (see  Figures  1  &  2). 

The  study  area  is  in  itself  the  Nogales  Whsh/Potrero  Creek  drainage  basin 
above  the  confluence  of  Potrero  Creek  and  tlae  Santa  Cruz  River.  Below  the 
confluence  of  Nogales  Whsh  and  Potrero  Creek,  the  mainstem  is  named  Potrero 
Creek,  however,  for  this  report,  the  drainage  oasin/study  area  will  be  referred 
to  as  the  Nogales  Vfesh  drainage  basin/Nogales  Vfesh  study  area.  The  term 
"Nogales  Ifesh/Potrero  Creek  nainstem  "  will  refer  to  Nogales  Wash  above  the 
confluence  with  Potrero  Creek,  and  Potrero  Creek  from  its  confluence  with 
Nogales  Vfesh  to  the  confluence  with  the  Santa  Cruz  River.  The  portion  of 
Potrero  Creek  above  the  confluence  with  Nogales  Vfesh  is  not  considered  a  part 
of  the  nainstem. 

The  study  area  is  approximately  15  miles  long,  10  miles  wide  and  has  an  area 
of  approxitra tely  94.6  square  miles.  Approximately  48%  of  the  drainage  area  is 
in  Mexico. 

B.  PHYSICAL  CHARACTERISTICS 

1,  General  Description  And  Topography 

The  study  area  is  located  in  the  Mexican  Highland  subprovince  of  the  Basin 
and  Range  geomorphic  province  of  south-central  Arizona.  This  region  is 
characterized  by  numerous  low,  rugged  mountain  ranges  separated  by  deep 
alluvial  valleys.  Nogales  Vfesh  and  Potrero  Creek  occupy  one  such  valley  in  the 
v>«est  side  of  the  upper  Santa  Cruz  drainage  basin.  The  Santa  Cruz  basin  extends 
southward  into  Mexico  and  is  the  najor  hydrographic  feature  of  the  region. 
Nogales  Vfesh  originates  7  miles  south  of  the  United  States/Mexico  International 
Boundary  and  flows  north  througn  Nogales,  Sonora  and  Nogales,  Arizona,  joining 
Potrero  Creek  approximately  4.8  miles  north  of  the  border.  In  the  study  area, 
Nogales  Vfesh  and  Potrero  Creek  consist  of  meandering  channels  incised  5  to  25 
feet  deep  in  the  flood  plain  of  an  alluvium  filled  valley.  The  average  width 
of  the  valley  floor  is  about  1/2  mile.  Elongated  ridcges  and  canyons  stretch 
southwestward  into  the  Pajarito  Mountains,  while  the  wash  and  creek  are 
separated  from  the  Santa  Cruz  River  to  the  east  by  a  low,  5-mile  wide  range  of 
mountains.  Local  elevations  vary  from  atout  3500  feet  above  sea  level  along 
E*otrero  Creek  to  greater  ttan  4800  feet  in  the  surrounding  mountains. 
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2.  Geology 


The  study  area  lies  in  a  terrain  of  Tertiary  sedimentary  and  Mesozoic 
Ln trusive  rocks,  broken  by  late  Tertiary  nomal  faults.  In  general,  the 
Tertiary  sediments  overlie  the  Mesozoic  rock,  hov^ver,  due  to  uplift  along  the 
faults,  several  vertical  contacts  occur.  Canyons  and  valleys  are  filled  with 
Older  and  Recent  alluviums,  while  Older  alluvium  mantles  the  bedrock  along 
their  margins.  Both  inits  nay  be  several  hundred  feet  thick. 

There  are  four  geologic  units  exposed  in  the  study  area.  They  are  Recent 
(Qmtemary)  alluvium.  Older  (QtHtemary  -  Tertiary)  alluvium.  Tertiary  Nogales 
Ebrmation,  and  Jurassic  Mount  Benedict  Qtartz  Monzonite.  The  Nogales 
Wash/Potrero  Creek  mainstem  is  directly  underlain  by  the  Recent  alluvium.  The 
Nogales  formation  is  also  exposed  intermittently  in  the  streambed. 

3.  Regional  Seismicity  And  Faulting 

The  numerous  faults  in  the  immediate  project  area  are  of  Tertiary  age  and 
are  no  longer  active.  The  nearest  known  active  fault  is  the  Patagonia  Mountain 
fault,  10  miles  northeast  of  Nogales.  This  fault  nay  be  considered  capable  of 
a  magnitude  5.4  earthquake  which  could  produce  a  peak  horizontal  ground 
acceleration  of  0.13g  at  the  project  (Corps  of  Eiigineers,  SPD,  1979).  The 
greatest  historical  earthquake  in  the  region  was  an  1887  Richter  nagnitude  7.2 
event  centered  approximately  110  miles  southeast  of  the  study  area  in  Sonora, 
Mexico,  near  the  Arizona  border.  In  1916,  an  earthquake  occurred  in  the 
iimiediate  Nogales  vicinity,  with  an  astiimted  epicentral  intensity  of  VI. 
Accelerations  during  both  of  these  events  would  have  been  about  0.09g  (Corps  of 
Eiugineers,  SPD,  1979). 

4.  Soils  And  Foundations 

Generally  there  are  three  soil  associations  in  the  study  area  (Soil 
Conservation  Service  and  Forest  Service  in  cooperation  with  Arizona 

Agricultural  Experiment  Station,  April  1979).  They  are:  Comoro -P i ma , 

Caralampi-White-House-ftj  thaway ,  and  Lampshire-ChirachuB- 
Graham. 

The  soils  in  the  Nogales  Wash  Study  area  are  primarily  shallow  and  rocky, 
with  rocks  of  andesite  and  rhyolite  tuffs,  granites  and  small  areas  of  clay 
shales.  The  steeper  slopes  expo*  numerous  rock  outcroppings  and  shallow  loamy 
soils.  Shallow  loamy  soils  with  thin  clay  sub-soils  are  located  on  the  gentler 
slopes.  Rock  outcrops  constitute  twenty-five  (25)  percent  or  less  of  the  study 
area . 


5.  Air  Quality 

Nogales,  including  thie  study  area,  is  considered  an  attainment  area. 

Although  it  does  exceed  ttie  particulate  standard,  it  is  still  considered  an 
attainment  area  because  it  falls  under  the  EPA  rural  fugitive  dust  policy  which 
states  that  in  vestem  states,  those  areas  with  no  industrial  facilities  and 
populations  of  50,000  to  100,000  would  be  considered  as  attainment  areas 

(Arizona  Department  of  Health  Services).  The  particulate  problem  is  probably 
due  to  thie  nearness  to  Nogales,  Sonora,  which  has  unpaved  roads  and  where  wood 
burning  is  allowed  and  common. 
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C.  WATER  RESOURCES  AND  CHARACTERISTICS 


1.  Climate 

Tte  cl  irate  of  the  study  area  (southern  Arizona)  is  described  as  sarai-^rid 
high  desert.  The  mean  raximum/minimum  temperatures  in  January  are  about  64/27 
ilegrees  F^hrenteit/  while  the  same  figures  for  July  are  93/64  degrees 
Fahrenheit.  The  extreme  high  and  low  temperatures  expected  for  the  basin  would 
be  about  106  and  -3  degrees  Fahrenheit.  Mean  monthly  precipitation  over  the 
draitiaqe  basin  ranges  from  about  0.12"  in  May  to  4.68"  in  July.  About  50 

percent  of  the  16.6  inch  mean  anntal  precipitation  fells  during  the  nranths  of 

July,  August  and  September,  nostly  as  a  result  of  heavy  local  summer 
thunderstorms,  alttough  tropical  storms  ray  form  off  the  west  coast  of  Mexico 
to  produce  heavy  general  and  local  precipitation.  Much  of  the  remaining 
precipitation  fells  as  the  result  of  general  winter-type  storms.  The  driest 
nnnths  of  the  year  are  Ffay  and  June.  Winds  in  the  region  are  generally 

moderate,  with  light  breezes  prevailing  from  the  south.  Gusts  of  up  to  70 

miles  per  hour  have  been  recorded  during  heavy  thunderstorms. 

2.  Surface  Hydrology 

Subb'isins  within  the  Nogales  Whsh  drainage  basin  (Plate  1),  can  be 
classified  as  either  desert  valley  or  desert  mountain,  depending  on  their 
proximity  to  Nogales  Whsh  and  Potrero  Creek.  Stream  gradients  range  from  about 
270  f€?et  per  mile  in  the  headwaters  of  the  upper  canyons  to  about  100  feet  per 
mile  in  the  valley  regions. 

a.  Fixisting  water  courses 

iert'nni-jl  streamflow  in  Nogales  Wash  originates  in  the  hills  of  Sonora, 
Mexico  and  flows  towards  the  north  across  the  International  Boundary  into  the 
iinitevi  Suite.s.  Dry  weather  flows  in  the  stream  bed  range  from  2  to  20  cubic 
feet  fxcT  second. 

F'ajor  tributaries  to  the  rainstem  (see  Plate  1)  originate  in  the  Pajarito 
>jountains  '.^st  of  Nogales.  They  include  Cemetery  Vtesh,  Ephraim  Canyon  Whsh, 
i'bri^wsa  Canyon  Vfesh,  Potrero  Creek,  and  Alamo  and  Pesquiera  Canyon  Vfashes. 
dtreamflow  in  ail  major  tributaries  is  ephemeral,  occurring  only  during  and 
ifimedi-jtely  following  teavy  precipitation. 

tor  plan  formulation  purposes,  the  Nogales  Vfesh/Potrero  Creek  rainstem  was 
broken  up  into  five  reaches,  based  upon  existing  channel  features,  conrmunity 
development,  and  the  Icxral  sponsors  desire  to  implement  specific  flcxxl  control 
and  related  features.  The  following  is  a  description  of  the  reaches  and  their 
existing  characteristics.  Plate  2  illustrates  the  reaches.  Tables  1,2  and  3 
I'deiuify  tie  reach  lengths,  and  Figure  4  illustrates  the  conpleted  water 
rosouira's  projects  in  the  various  reaches. 

Tie  fallowing  description  of  water  courts  provides  estimates  of  existing 
channel  capacities.  Provided  with  these  estirates  are  the  present  and  future 
flood  frequencies  associated  with  these  capacities.  The  difference  between  the 
two  frequencies  (present  and  future)  reflects  the  anticipated  change  (increase) 
in  runoff  as  future  urbanization  takes  place.  For  example,  at  some 
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Table  1.  Lengths  of  Reaches 


vi'^ogales  Wash-Potrero  Creek  Mainstream) 


Re.'ich/ 

Subreach 


Length 

(fiiver  Miles) 


1  -  Upstream  Section  6.4 

2  -  Covered  Concrete  Channel  Section  2.1 

2R  (Mexico) 

2 A  (USA) 

3  -  Open  Concrete  Channel  Section  1.2 

4  -  L'nimproved  Section  5.5 

4B  f^Upstream  of  Chula  Vista) 

4A  (Downstream  of  Chula  Vista) 
a  -  Downstream  Section  2,0 


1  . 2 
0.9 


TO  I’M  17. 


I ' )  b  1  ■) .  Lengths  of  i  BWC  Covered  Channels 

("Nogales  Wasii  and  Arrovo  Poul evard  Covered  Ch.tnn  1 


Covered 

1  r'.iOf 

.  a 

Channel 

■  i 

N’ogil'^s  Vash 

1  .  . 

Arrovo  Boijlevurd 

0.  1 

‘  '  .  '-i 

TOTAI, 

1.3 

i  .  ^ 

Table  3.  Lengths  of  IBWC  Open  Channels 


(Nogales  Wash 

and  Arrijvo  Boulevard  Open  Channi'is) 

Mex  Lco 

I'-.  ■■  I 

USA 

npi->:i 

0.0 

1.2 

Channel 

0.0 

0.  1 

Nogales  Wash 

0.0 

0.  1 

Arroyo  Boulevard 

0.0 

1  .3 

Total 

0.0 

1  .3 

hypothetical  point  along  a  wash,  the  ch«nnel  imy  carry  or  contain  a  flow  of 
1000  cubic  feet  per  second  (cfs)  which  may  be  the  flow  resulting  from  a  ^O-year 
flood.  As  the  drainage  basin  iaeconres  more  ur'jan i ze<d  in  the  future  ,  the  amount 
of  storm  runoff  would  increa&a.  As  a  result,  under  future  conditions,  perhaps 
a  15-year  flood  would  produce  the  same  (1000  cfs)  discharge  that  could  be 
carried  by  the  existing  or  "without  project"  channel.  The  channel  capacity  has 
not  changed;  only  thie  flood  frequency  associated  with  it. 

REACH  1  (Upstream  Section) 

The  headwaters  of  Nogales  I'Jash  originate  approximate! y  .seven  miles  south  of 
the  border.  Dry  weather  flow  is  fed  by  springs,  however,  some  sewage 

contributes  to  the  flow  in  t'ne  'wash  through  Nogales,  .Sonora.  Upstream  portions 
of  this  reach  flow  naturally,  while  downstream  portions  have  been  straightened 
and  in  some  cases  lined  with  grouted  stone.  The  capacity  of  this  reach  varies 
from  less  than  100  cfs  to  approximately  4000  cfs  (13-year  present  condition, 
10-year  future  condition). 


REACH  2  (Covered  Concrete  Channel  .Section'^ 

Approximately  one  mile  south  .of  the-?  hvorder,  Ncxj.ale.s  Wash  enters  a  covered 
channel  at  the  "main  inlet"  (Figure  5).  This  channel,  called  t.he  Nogales  Wash 
Covered  Channel  (NWCC)  ,  i.s  a  rectangular  reinforced  oanrrete  box  measuring  22 
feet  wide  by  12  feet  high.  It  has  a  capacity  of  approx  lira  tel  y  4000  cfs  '  ic_ 
year  present  condition,  11-year  future  condition!  with  two  f(aet  of  freeboard. 

The  main  inlet  to  the  NWCC  drain.s  approximately  24.4  ce  miles  in  .Mexi.'^ 
(see  Figure  6).  Due  to  the  physical  surrounding,  this  structure  has  an  inlet 
capacity  of  4200  cfs  ( approx ima tel y  700  cfs  le.ss  tfan  the  covered  channel 
itself).  Inflow  to  the  Nogales  Wash  Covered  Channel  also  occurs  at  the  "Calle 
Buenos  Aires  inlet",  located  approximately  OOfl  feet  south  of  the  ioorder .  Thi.^ 
inlet  drains  about  0.6  square  miles  and  can  acoamiiolate  the  Corps’  estimated 
100-year  runoff  (see  Figures  5  and  6). 

The  outlet  from  thie  No<^alo.s  Wa.sh  Covere  1  Channel  i.s  l.oca  ted  .approx  ima  t''’ y 
0.9  miles  north  of  the  border  near  its  contbuence  with  the  Arroyo  Rculeviri 
Covered  Channel  (ABCC).  The  ADCC  i.s  .a  similar  oondui  h  draining  tlie  ir»?tr<apc.l  i  tan 
area  of  Nog.ales,  Son.ora  (Figure  5).  T.his  reinf.orred  concrete  channel  rTKaa.sur’un 
23  feet  by  8  feet  .and  hu.s  can>acitv  of  approx  iiiva  tel  y  2750  cfs.  TIe  ABCC  in  ; 
two  inlets.  The  "south"  inlet  ( 'qpr'v  im,  tely  802-  of  this  inlet  is  currently 
plugged  by  silt  and  debris)  is  located  baeneath  an  oM  hotel  sitmted  approxi- 
iTBtely  1400  feet  south  of  the  International  Border  (Figure  71.  This  inlet 
designed  to  collect  local  runoff  and  overland  flow  which  may  tvave  been  mi.a.red 
by  the  rain  inlet  (Figure  6), however,  recetat  urtaan  iz.a  tion  has  made  this  inlet 
ineffective.  A  second  inlet,  or  the  "west”  inlet  to  tiv  ,’iBOC,  is  located 
adjacent  to  the  International  Bounlary  approximately  ad)  feet  'west  of  the 
Uhited  States/Mexico  Border  Station  oia  Grand  Avenue  (Figure  51.  CK'erland  flow 
from  areas  upstream  of  the  vest  inlet  (see  Figure  6)  are  restricted  from 
entering  by  its  invert  and  by  ,an  appmaach  well  which  claannel.s  bac-a  1  .sul>ar?a 
rixaoff.  Thus  excess  overland  flows  drain  to  the  Interna  tional  Bionler  at  tne 
center  of  the  valley.  This  point  will  he  referred  to  as  Concentration  Point 
(C.P.)4.  Rating  curves  were  developed  for  each  of  the  inlets  to  estimate  the 
amount  of  ctennel  and  overland  flow.  Tables  4-7  1  i.st  tlie  compufeii  inlet  rating 


curves.  The  length  of  Reach  2  is  approxiira teiy  2.1  1  mil'-s,  nr-.’eve,: 

because  of  the  parallel  system,  it  contains  a  toial  oi  apin ox  iiTa /  l.  i  ri  'c. 
miles  of  covered  channel. 

Reach  3  (Open  Concrete  Clannel  .Section) 

Approximately  0.8  miles  north  of  tlie  border,  t;cili  , j  .  .  or  o:  .  ■  . 

form  two  open  concrete  channels  (Figure  5).  Several  hnr.biel  f'  e)  turci.^r 
north,  the  two  open  channels  converge  to  form  a  single  clvannel  ^  [o^jrr,  .  iaa  t e  i 

1.1  river  miles  in  length.  This  ctanriel,  called  tlie  le;-,  '.-Jasl:  c|-r>n:ie’ 

has  a  capacity  varying  from  8700  to  12,000  cfs  (  30  to  6j  ye.-ar  pre.strri^ 

condition,  25  to  50-year  future  condition). 

Reach  4B  (Unirtproved  Section-Upstream  of  Clinic  'i.si;,  ; 

In  this  3.2  mile  reach,  the  stream  valiey  i.s  less  thtn  i-,  ua  I  -  '.j,-  ext.,, 

near  the  nouths  of  Ntiriposa  and  Potrerc'  .iinyons.  In  (O'-  I'.x  iJvirls  c 

this  section,  the  streambed  follows  ttie  ext'eaie  ei.-n  sloi,  .0  'jx-:  ilies  wLvi';  , 
for  about  0.8  river  miles,  it  is  restrictevi  to  i  .s;>.ice  ix;twc-ri  ; 

railroad  embankment  and  either  Ohl  Tucson  Foad  or  coiimei'c  ia  1  e-'-iojbj  isji.ivt'.-i  t 
Bank  heights  vary  from  5  feet  at  thr'  upstream  end  oi  thi.-:  .-oacti  :o  Jn  fe- 
upstream  of  the  Chula  Vi3t5.  The  .st  'eambed  width  varies-  f  i  t:--  'nO  lei,!;  -ni 

channel  capacity  varies  between  2000  and  4000  cfr  ;  ;  1  '?  ■  >  3-yeir  f.-i.nrf 

condition) . 

Nogales  Formation  bedrock  i.s  exrxiarl  alDH-j  .iotm,;!  s- ■'.-‘i 

locations.  It  is  likely  thit  l:>edLOck  lies  cl:>.-3.>  t,  oi  eleVTtiin. 

throughaut  this  reach.  Much  of  the  bank  imterlnl  m  rea-.:';i  4h  i.a  hioiil' 
erodible  and  various  bank  protection  -nethotis  lave  'oeci'i  '.■i  iiired,  inciuliir. 
reinforced  concrete,  pipe  and  wire,  slieet  piles,  .md  '.a.u'i:!-.:;  wii.h  sroiie  .an-^ 
concrete  rubble,  tteny  portions  have  failed  due  to  unJe.x.utt i ng ,  eiV'SKxi  irnu  ;-' 
the  ends  of  the  structures,  and  from  tlow;j  gett  ing  Irrnr.  i  tiie  tan'-.  U.r ti  . 
This  reach  is  crossed  by  five  bridges  of  vari-iuiv  t  and  -rion,  i  t  ics.  i' 

ends  at  a  sharp  tend  wtere  Ncxiales  iPsh  turns  and  Piis  utider  tiv  io 

Tucson-Nogales  Highway  bridge  just  eist  of  the  Chul  i  Vi.sr.’  o.jbl  i.-’ . 

Reach  4A  (Unimproved  Section-Downsttc.xrn  of  ohuia  , ,sti an  1  1, 

(Downstream  Section) 

The  two  final  reaches  of  tie  study  .u-.a-i  u'-  '.'ei’y  .-.ru.  .t  i  i  n-  n)  a^  u..i‘  aa  ; 

will  be  described  together.  These  reac;i?.s  ar--  ajifai: /.xiit,  i  t'dy  (.1  rbyer  itii'.^s  m 
length  and  are  priirarily  unimprove-.i .  To  a  1  ar-ge  extent. ,  i  iv  chu-ri’'  ;.-ei,ain.s  i*s 
natural  alignment.  The  stream  valley  widens  t.o  ito()r.ox  iuu  t.ely  i,  mile  aftei 
Nogales  Wbsh  joins  Potrero  Creek,  and  ttv  (tlrinnel  in  s  ue:ie>'i!ly  in 
central  portion  of  the  valley  to  ttie  end  -.of  the  reach.  bMuhu:  var\- 

between  10  and  20  feet  an-l  tne  .atre-amt «.o i  .v;  ic  '  n.  i.-.i  :■  y-  ^i-in’.-y 

feet  in  the  center  of  the  valley  to  ’..>s.s  t^en  oo  fi-.-t  i'  i -wn.-'i  r-rar.i  '.l  i 

the  reach.  Flow  entering  from  Potrero  Creex  i.v  chinia-' '  i  :x- •- 1  t  i  mx;Ii  tlx-  iV-n.e 
Kitchen  mobile  home  subdivision;  trie  capa'dty  'd  tld.'-  chann-d  '  -  'mute.-;  '  . 
less  then  300  cfs.  Reach  5  ends  at  can  i  i  ur-n  ■<'  .Mil,  r  .a.n.i  \  i,  i-iiv.oi  . 

Reach  4A  is  particularly  susceptible  to  Ivank  -a  >si  .r:  r.-ise-j  - -n  exp.,  lence  ,  in 
previous  floods.  ,Single  storms  have  re.sulteU  m  a.s  much  a.n  Hi'  f-vat.  if  lateral 
bank  erosion.  Where  subject  to  active  ern.-iion,  t  cinks  .stand  vte-rn'i' 


Figure  5 
Nogales  Wash 
Existing  Flood  Control 
Channel  System 
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LEGEND 
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— - International  Boundary 


Sub  Area 

Area  Description  (Sq.  Miles) 


1  Contribution  to  Main  Inlet 

at  C.R1  24.4 

1A  Portion  of  Subarea  1 

Controled  by  Les  Chimeneas  Dam 

2  Contribution  to  South  Inlet 

at  C.R2  0.5 

3  Contribution  to  West  Inlet 

at  C.P.3  1.7 

B.A.  Contribution  to  Buenos 

Aires  Inlet  (No  C.P  Designation)  0.6 

I.D.  Interior  Drainage  Between 

Inlets  and  International 

Boundary  at  C.P.4  0.8 

Total  Potential  Contribution  at 

International  Boundary  (C.P.4)  28.0 


CP#  Concentration  Point 


4000'  8000'  16000' 


Figure  6 
Nogales  Wash 
Subbasin  Contribution  To 
Existing  Covered  Channel 
System 


Scale:  1"  =  8,000i0 
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Table  4.  Raclna  Curve 

!  at  Concentration  Point  1 

“  (Main  Inlet 

at  Nosalea 

Wash  Covered  Channel) 

W.S.E.L. 

Channel 

Overland 

Total 

(Local  Dacuffl-fc) 

(cfs) 

(cfs) 

(cfs) 

0 

0 

0 

0 

5 

500 

0 

500 

10 

1600 

0 

1600 

15 

3200 

0 

3200 

18.5 

4100 

0 

4100 

19.3 

4200 

500 

4700 

20 

4380 

1520 

5900 

21 

4550 

3450 

8000 

22 

4750 

6150 

10,900 

23 

4900 

10.600 

15,500 

24 

5100 

15,900 

21,000 

25 

5210 

22,390 

27,600 

26 

5400 

28,900 

34,300 

27 

5580 

36,420 

42,000 

2fl 

5700 

44,000 

49,700 

Table  5.  Ratina  Curve 

!  at  Col le 

Buenoa  Alrea 

(Side  Inlet 

to  Nognlea  Wash  Covered  Oionncl) 

W.S.E.L. 

Channel 

Overland 

Total 

(Local  Oacun-ft) 

(cfs) 

(cfa) 

(cfs) 

0 

0 

0 

0 

4 

200 

0 

200 

6 

600 

0 

600 

10.4 

860 

0 

860 

11 

910 

60 

970 

11.5 

955 

125 

1080 

12.0 

992 

248 

1240 

12.5 

1032 

528 

1560 
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Table  6.  Rating  Curve 

Qt  Concentration 

Point  2 

rard  Covered  (fennel) 

W.S.E.L. 

Channel  i 

Overland 

Totsli 

(Local  Datum-fc) 

(cfs) 

(cfs) 

(cfs) 

0 

0 

0 

0 

1.2 

lOQ 

0 

100 

1.8 

133 

64 

197 

2.8 

185 

65 

250 

3.8 

225 

75 

300 

4.8 

264 

86 

350 

5.8 

297 

103 

400 

6.8 

330 

175 

505 

7.8 

355 

545 

900 

8.8 

380 

920 

1300 

9.8 

404 

1596 

2000 

Table  7.  Rotlng  Curve  at  Concentration  Polf\t  3 

(tfeat  InleT  to  Arroyo  Boulevard  Coyered  Channel) 


W.S.E.L. 


Channel 


Overland 


Total 


il  Datom-ft) 

(cfs) 

(cfs) 

(cfs) 

0 

0 

0 

0 

2 

100 

0 

100 

4 

205 

0 

295 

6 

571' 

0 

570 

8.2 

7’5 

0 

775 

8.5 

800 

50 

850 

9.0 

824 

226 

1050 

9.5 

874 

526 

1400 

10.0 

900 

1260 

2160 

10.5 

940 

2310 

3250 
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"The  main  inlet  to  the  Nogales  Wash  Covered  Channel  in 

Mexico."  At  the  time  of  this  picture  (1984),  the  local  j 

Sonoran  Government  was  lining  the  channel  with  grouted 
stone . 
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tD  a  height  of  10  to  20  feet  with  some  sloughing  as  the  materials  dry  out. 
Reach  4A  contains  several  erosion  control  features  as  mentioned  in  Chapter  1, 
paragraph  I  (see  Figure  2).  There  are  two  highvay  bridge  crossings  of  the 
mainstream  in  Reach  4A;  there  is  one  in  Reach  S. 

Existing  Storage  Structures 

The  Nogales  Vbsh/Potrero  Creek  study  area  contains  several  local 
structures  which  provide  limited  storage  in  times  of  flood.  The 
first  is  Las  Chimeneas  Dam  located  in  Mexico  on  the  La  Granja  Arroyo  (Plate 
1).  It  controls  a  drainage  area  of  4.0  square  miles  and  has  no  outlet 
structure#  however#  there  exists  a  detached  spillvgay  af^roximately  100  feet  in 
width.  This  emergency  spillvay  begins  to  pass  flow  after  an  acctmulation  of 
700  acre-feet  of  storage.  The  IBWC  Mexican  Section#  has  estinated  the  total 
storage  capacity  of  the  reservoir  at  1459  acre-feet  at  the  top  of  the  dam. 

There  are  three  other  locations  where  significant  storage  may  accumulate; 
all  occur  along  the  embankments  of  highways  that  intersect  Nogales  Vfesh 
tributaries.  The  Ephraim  Canyon  tributary  is  constricted  by  two  highway 
embankments#  AZ-189  and  1-19.  Tte  last  considered  storage  location  occurs 
along  Mex-15  at  Cemetery  Vbsh. 


b.  Sfeter  quality 

A  description  of  the  existing  surface  water  quality  is  contained  within 
the  attached  Ehvironmental  Assessment. 

3.  Ground  Vteter  Hydrology 

High  groundwater  levels  may  be  expected  along  the  mainstem  year-round#  where 
the  groundwater  table  lies  at  the  streambed  level.  Seasonal  fluctLBtions 
generally  are  less  than  3  feet.  Groundwater  baseflow  is  not  considered  a 
factor  in  contributing  to  flood  flow. 

a.  Welter  supply 

A  description  of  the  existing  water  supply  is  contained  within  the  attached 
Ehvironmental  Assessment. 

b.  Groundwater  qvality 

A  description  of  the  existing  groundvBter  quality  is  contained  within  the 
attached  Ehvironmental  Assessment. 

c.  Subsidence 

There  are  no  known  occurrences  of  subsidence  in  the  project  area.  Ground 
subsidence  generally  occurs  due  to  a  major  groundwater  level  decline  within  a 
deep  alluvial  section.  Although  alluvium  may  be  as  thick  as  200  feet  in  the 
center  of  the  Nogales  Whsh-Potrero  Creek  valley#  recharge  appears  to  be  ample# 
and  there  is  no  evidence  of  subsidence  do  to  overpumping  in  the  U.S.  portion  of 
the  drainage  basin. 
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D.  BIOLOGIC  RESOURCES  AND  CHARACTERISTICS 


1.  Vegetation 

In  general,  the  study  area  lies  in  the  Chihuahtan  Semidesert  Grassland 
sii^resource  area  of  the  Southeastern  Arizona  Basin  and  tenge  resource  area 
(Soil  Conservation  Service,  1985)  In  this  subresource  area,  potential  plant 
oonimnities  are  mainly  grasslands. 

Along  the  Nogales  Vbsh-Potrero  Creek  mainstem  the  vegetative  comnunity  is 
characterized  as  riparian  woodlands.  The  U.S.  Fish  and  Wildlife  Service  has 
determined  that  the  riparian  habitat  in  the  project  area  qualify  for  status  as 
"Resource  Category  2".  This  means  that  the  habitat  is  of  high  value  and  is 
relatively  scarce  or  becoming  scarce  <xi  a  national  basis  or  in  the  ecoregion 
section.  Additional  information  on  this  subject  may  be  found  in  the  attached 
Environmental  Assessment  (EA). 

2.  Fish  And  Wildlife 

Wildlife  values  of  the  project  area  are  closely  associated  with  the 
riparian  zone.  The  cover,  water,  and  food  resources  afforded  by  this  habitat 
attract  wildlife  from  the  adjacent  grasslands  as  well  as  obligate  riparian 
species.  Bird  surveys  conducted  in  and  near  the  study  area  have  identified  as 
many  as  87  bird  species  which  utilize  the  riparian  d^iduous  woodlands.  Other 
wildlife  expected  to  utilize  the  riparian  zone  would  include  coyote,  raccoon, 
coatimundi,  striped  and  hooded  s)cunk,  wood  rat,  desert  pocket  mouse,  round 
tailed  gromd  squirrel,  Sonoran  mud  turtle,  tree  lizard,  and  Couch's  spadefoot 
toad.  Small  schools  of  fish,  believed  to  be  long  fin  dace  have  been  observed 
by  USFWS  personnel  at  several  locations.  Several  special  status  fish  species 
have  been  found  in  the  vicinity,  hovrever,  none  have  been  collected  at  Nogales 
wash. 


3.  ^aecial  Status  Species 

No  federally  listed  threatened  or  endangered  ^»cies  occur  in  the  project 
area,  although  it  is  possible  that  peregrine  falcons  and  bald  eagles  may  use 
the  area  during  winter  migrations.  The  Beardless  Cinch  Weed  and  Western 
Yellow-Billed  Cuckoo  are  reported  from  the  Nogales  Vfash  area  and  are  federally 
listed  as  Chtegory  2  candidate  ^Decies  (category  2  candidate  species  are  those 
that  have  been  published  in  a  Notice  of  Review  in  the  Federal  Register,  but  for 
which  the  U.S.  Fish  and  Wildlife  Service  does  not  have  sufficient  information 
at  this  time  to  support  their  being  listed  as  threatened  or  endangered).  The 
attached  environmental  assessment  provides  more  detailed  information  on  the 
species  in  section  6.1.c. 

E.  HUMAN  RESOURCES  AIO  CHARACTERISTICS 

1.  History  And  Culture 

The  Nogales  vicinity  is  rich  in  cultural  history.  Various  cultures  of 
prehistoric  Indians  inhabited  the  vicinity  wtil  approximately  A.D.  1450  when 
for  uncertain  reasons,  these  cultural  sequences  stopped.  In  A.D.  1691  Spanish 
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explorers  entered  the  area  and  found  Pima  and  Sobaipuri  Indians  farming  along 
the  stream  and  river  banks.  In  1701  Jesuit  priests  established  a  mission  at 
Guevavi  (located  2  miles  northeast  of  the  study  area  on  the  Santa  Cruz  River) 
and  maintained  that  presence  until  approximately  1767  when  the  Franciscans  took 
control  of  the  missions  along  the  Santa  Cruz  River  and  shifted  their  efforts  to 
the  north.  The  shift  was  in  part,  due  to  frequent  raids  made  by  Apache 
Indians.  As  a  result,  the  vicinity  was  abandoned  for  approximately  100  years 
although  it  continued  to  serve  as  a  trade  route  with  Sonora. 

In  the  1860's  Pete  Kitchen  became  the  first  rancher  in  the  area.  Pete, 
his  wife,  and  approximately  32  others  were  the  only  ranchers  able  to  withstand 
the  full  brunt  of  the  worst  years  of  the  Apache  wars.  In  1865  the  army 
constructed  a  post.  Fort  Mason,  at  the  mouth  of  Potrero  Creek,  however,  this 
was  abandoned  the  following  year.  In  1880,  the  first  rail  line  connecting  the 
two  countries  was  completed  through  Nogales  Wash/Potrero  Creek  canyons.  This 
sparked  a  land  rush  of  speculators  who  were  trying  to  establish  themselves  at 
the  new  port-of-entry . 

Jacob  Isaacson,  an  itinerant  merchant,  established  a  store  and  post  office- 
at  the  international  boundary.  For  a  time,  the  town  which  sprung  up  around  the 
crossing  was  named  Isaacson  or  referred  to  as  Line  City.  The  Mexican  side  of 
the  town  was  called  Villa  Riva.  The  name  Nogales  (Spanish  for  walnut'' 
eventually  became  accepted  for  the  town  due  to  the  railroad's  decision  to  use 
the  name  for  the  train  depot.  The  railroad  brought  enough  settlers  into  the- 
area  to  inhibit  the  success  of  the  Apache  raids,  and  the  communities  grew. 

Because  of  its  immediate  border  with  Mexico,  Nogales,  Arizona  has 
developed  a  strong  Mexican-American  culture.  About  74  percent  of  the  present 
day  population  is  of  Spanish  heritage,  and  most  all  of  the  population  has  som’ 
ability  with  the  Spanish  language.  Ties  between  the  two  communities  are  stronc 
and  the  twin  cities  are  often  referred  to  as  Ambros  (both)  Nogales. 

2.  Historic  Properties 

To  date,  no  significant  cultural  resources  have  been  identified  in  ihr 
project  "Area  of  Potential  Effect"  (APE),  however,  a  description  of  known 
cultural  resources  in  the  vicinity  is  provided  in  the  attached  Environmental 
Assessment . 

3.  Population 

Population  growth  in  Santa  Cruz  County  and  in  the  City  of  Nogales  has  been 
significant  over  the  past  37  years,  increasing  312%  and  530%,  respectively. 
Even  more  significant,  however,  is  the  population  growth  in  these  two  areas 
over  the  last  12  years.  Nogales  has  grown  from  a  1975  population  of  10,500  to 
a  1987  population  of  19,615.  Santa  Cruz  County  has  grown  from  a  1975 
population  of  17,300  to  a  1987  population  of  29,200.  The  majority  of 
population  increase  in  Santa  Cruz  County  is  clearly  attributable  to  Nogales, 
its  largest  city.  These  trends  are  expected  to  continue  into  the  future  based 
upon  the  population  projections  for  Santa  Cruz  County  (Table  8). 

Populations  in  Nogales  and  Santa  Cruz  County  are  projected  by  the  Arizona 
Department  of  Economic  Security  to  increase  to  59,135  and  75,600  respectively 
by  the  year  2035.  This  is  equivalent  to  an  annual  rate  of  growth  of 
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8 .  Populaiion  Characteristics 
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lablo  9.  Housing  Cinrac ter istics 


Santa  Cruz  NcTc^ales 

County  EstiiTHte 

Housing  units . 6/402 . 4,S66 

Year-round  Housing  units _ 6/3S4 . 4,531 

Occupied  Housing  Units 

Oi^Tier . 3,868 . 2,605 

Renter . 2,131 . 1,730 

Total . 5,999 . 4,335 

7.S.  ni^i>^rtment  of  Oominerce,  Bureau  of  the  Census 


ant)  '■■'uz  'lousitv.i  Units  -  Value  and  Ren^s  -  lOSO  Census 

.'a i  F- Tvner  ^Ytcupied:  [jiuss  than  S20,000 . 2'^'"' 

?50 , 000  or  mare . 1,121 

Med  i-an  Va  1  ue . 544 , 70c 

■'  di'art  Ren  t /Ren  ter  cicrupied:  I>:ss  than  SlOO . 'v't'. 

520('>  or  more . 460 

Med  i-a n  Mon  t  hi  y  Ren  t ....  $  1 3 

c.C.  huaar  tiii^M!  t  of  Gaimnerce ,  Puroau  of  the  Con.sus 


Mew  llousina  Units  Auth'^rizel  in  53anta  '^ruz  County 


1'>74 . 

. 201 

1080 . 

. 12"" 

U^^5 . 

. 216 

lOR] . 

I  ^ 

1076 . 

. 167 

1082 . 

19'’7 . 

. 122 

1083 . 

. Ill 

1078 . 

. 177 

1084 . 

. 104 

107Q . 

. 241 

1085 . 

. 278 

Bureau  of  Ru.siraes.s  and  Rci'itaijmuc  Research  -  Arizona  State 
Un i versi ty 
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approx iimt^ly  5%  for  each  araa .  The  current  population  of  tiie  Nogales,  Sonora 
community  is  estimated  at  200,000.  No  projections  of  the  future  growth  rate 
available. 

4.  Land  Development 

Santa  Cruz  County  is  currently  in  tiie  process  of  developing  a  forrrtil 

existing  and  proposed  land  use  plan,  but  at  the  time  of  this  report,  the  plan 

is  not  complete.  The  Corps  and  Santa  Cruz  County  iave  laeen  working  closely 
however,  to  ensure  that  the  selected  plan(s)  will  complement  the  present  anJ 
expected  future  land  uses. 

For  the  purposes  of  establishing  future  hydroliogic  conditions  within  the 
study  area,  it  was  important  to  identify  the  present  area  of  urban  development 
and  predict  the  future  extent  of  the  saroe.  The.ss  conditions  will  affect  trie 
ability  of  tha  land  area  to  infiltrate  precipita  tion ,  -and  as  a  result,  will 
affect  the  quantities  of  flood  discharge.  The  future  extent  'was  predicted 
using  preliminary  land  use  plans  provi<ied  by  Scanta  Cruz  County  and  by 
identifying  lands  tfaat  laave  physical  characteristics  suitable  for  develojament . 

Future  development  in  the  Mexico  portion  of  the  study  area  'was  estimated  by 

evaluating  topography  and  piiotoigraphy  for  ^.levelopable  landvS. 

5.  Housing 

Housing  characteristics  as  determined  in  ttw  V^SF/  cens-as  are  provi'ieti  in 
Thble  9  (source:  U.S.  Department  of  Qafmerce,  Bureau  of  tiae  Censusi  .  This 
table  pertains  to  Santa  Cruz  County,  havvevsr ,  since  71.3  taarcent  of  ti'if’  county 
housing  units  are  in  Nog.ales,  the  data  is  repcesenta  tivo  of  the  study  ariei  . 

There  is  little  developable  land  cemaiiing  in  the  City  of  Nogales.  Tiie 
city  is  currently  involved  in  implementing  a  laousing  rehabilitation  program 
designed  to  facilitate  the  relabil  i ta ti<an  of  existiivg  sin'ile  family,  owner 
occupied  residential  dwellings. 

6.  Business,  Industrial  Activities,  and  i-lnployment 

The  three  main  industries  in  Santa  Cruz  'jouity  are  tourism,  in  tern  a  t  iona  1 
trade,  and  ranching.  In  tiie  Ncxgal-es  viciraity,  taurism  and  in terna tioua  1  trade 
are  predominant.  Nogales  is  the  l-argest  port  of  entry  for  winter  vegata’olas  in 
the  United  States.  There  ar-e  over  80  produce  firiiis  in  Notgales,  for  which  700 
truck  loads  of  produce  cross  the  border  •aa'-rh  lay.  Tourists  and  oominerci-a  1 
traffic  account  for  20,000  crossings  per  day.  Sixty  percent  of  Nogales'  sa'’as 
tax  revenijes  cones  from  Mexican  shoppers  who  make  45,000  crossings  per  day. 

Of  growing  importance  to  tiie  Nogales  Conin'unity  ii  the  in  txand  or  "  twi”, 
plant"  program.  In  this  program,  manufacturers  estaolish  facilities  on  hath 
sides  of  the  International  Boundary.  Products  are  tyioically  made  and. -'-or 
assembled  in  Mexico  and  then  returned  to  the  United  States  for  imrkating.  This 
allows  U.S.  firms  to  take  advantage  of  Ixath  significantly  lower  wages  and  an 
abundance  of  excess  labor  resources.  From  its  inception  in  the  1960s,  the 
initial  12  participating  companies  tfiat  Sfit-up  dual  otxarations  liave  grown  ta  an 
estimated  650  companies  along  the  International  Boundary  as  of  the  end  af 
1980.  Projections  indicate  that  this  prrxgrani  will  coiatinue  to  exjHiad  and  tlaa*- 
the  majority  of  future  incre-a.ses  in  emplo^mient  opportuni ties  in  both  Nogales, 


in 


Arizona  and  Santa  Cruz  County  will  be  either  directly  or  indirectly 
attributable  to  the  "twin  plant"  program. 


Some  signs  of  the  benefits  of  increased  employment  are  reflectad  in  the 
increase  in  retail  sales  currently  being  experienced  in  Santa  Cruz  County. 
Retail  sales  increased  from  approx iimtely  $93,000,000  in  1974  to  $143,500,000 
in  1984.  This  represents  an  increase  of  over  54%  in  one  decade.  Associated 
with  this  increase  is  a  general  increase  in  the  per  capita  income  in  Santa  Cruz 
Cointy,  rising  from  $5,401  in  1977  to  $7,769  in  1983.  Of  the  8000  employed  in 
Santa  Cruz  County,  5500  are  employed  in  nanufacturing ,  the  whelesale  and  retail 
trades,  and  in  services.  Approximately  1,600  persons  (16.1%  of  the  employable 
population)  are  unemployed. 

7 .  Educa  tion 

Santa  Cruz  County  teid  an  average  daily  schaol  attendance  of  5,707  in  the 
1984-1985  school  season.  Approximately  4000  students  attended  elementary 
school,  the  remainder  were  in  high  school.  Nogales  comnunity  has  one  school 
district.  Neither  Nogales  nor  Santa  Cruz  County  have  a  college. 


8.  Aesthietic  Values  Of  Existing  Environment 

Aasthietic  values  are  discussed  in  the  attached  Environnental  Assessment. 

9.  Noi» 

Dominant  noise  sources  adjacent  to  the  Nogales  Vtesh  Study  area  include: 
automobiles,  trucks,  motorcycles,  emergency  vehicles,  and  railroad.  Industrial 
noise  consists  of  truck  loaders  at  the  nnany  produce  firms,  located  adjacent  to 
the  wash.  Some  heavy  construction  noise  comes  from  bulldozers,  cranes,  jack 
hanmers,  etc.  Within  residential  areas,  light  construction  noise  is  produced 
by  saws,  hammers,  etc.  There  have  been  no  ambient  noise  level  studies 
conducted  within  the  study  area  (Smith,  July  1984). 

F.  RECREATION 

Existing  fornel  recreation  fecilities  in  the  Nogales,  Arizona  comnunity 
are  illustrate<d  in  Table  13  of  Chapter  III  (Problem  Identification  and 
Opportunity).  Additional  facilities  including  a  museum,  library,  and  three 
recreation  centers  are  open  to  the  general  public.  Santa  Cruz  County  provides 
other  points  of  interest  and  recreation  facilities  at  Tunacacori  Mission 
National  Monument,  Coronado  National  Forest,  Pena  Blanca  Lake,  Tuhac,  and 
Fbtagonia  Lake.  Recreation  facilities  in  Nogales,  Sonora  were  not  inventoried 
for  this  study.  Corps  recreation  staff  heve  estimated  that  there  is  a  current 
unmet  demand  of  over  382,000  user  days  per  annum  for  all  types  of  recreation 
facilities  in  the  Nogales,  Arizona  vicinity. 

G.  TOANSPORTATION 

Adjacent  to  Nogales  Vfash  are  two  tiejor  thioroughfares.  The  Southern 
Pacific  Railroad,  for  most  of  the  upstream  area  through  the  City  of  Nogales, 
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parallels  the  west  bank.  A  crossover  occurs  before  the  city  limits  and  from 
there  on/  the  tracks  parallel  the  east  bank  of  the  wash.  State  Highway  89 
parallels  the  wash  along  tlie  west  bank  through  the  city  limits,  and  outside  the 
city  limits  the  Vfash  parallels  the  Old  Tucson  Highway  rather  than  the  newer 
1-19  up  to  the  waste  water  treatment  facilities.  There  are  14  bridge  crossings 
along  the  Nogales  wash  study  area.  Seven  of  those  are  within  the  city  limits 
and  7  are  in  the  county.  One  of  the  city  bridges  is  a  brand  new  structure. 
There  are  no  dip  crossings  along  Nogales  wash,  either  in  the  city  or  in  the 
county.  Nogales  International  Airport,  located  approx  irately  7  miles  northeast 
of  Nogales,  has  a  6,000-foot,  paved,  lighted  runway  and  is  located  outside  of 
the  city. 

H.  INSTITLrriONS 

The  study  area  contains  the  City  of  Nogales,  .Arizona,  which  is  also  the 
county  seat  for  Santa  Cruz  County.  As  such,  the  institutions  associated  with 
city  and  county  governments  are  located  within  ttie  study  area.  Ttis  Nogales, 
Arizona  community  is  also  an  important  international  port,  and  as  such, 
contains  several  Federal  Institutions  associated  with  international  relations. 
These  Federal  institutions  include  the  Customs  Service,  Border  Patrol, 
Inmigra tion  and  teturalization  Service,  and  the  Animal  and  Plant  Health 
Inspection  Service.  Other  Federal  institutions  located  in  the  study  area  are 
the  Forest  Service  and  General  Services  Administration.  The  study  area  also 
contains  the  City  of  Nog.ales,  Sonora,  Mexico  which  is  located  directly  across 
the  International  Boundary  from  Nogales,  Arizona.  This  Sonoran  conmunity  is 
heavily  urbanized  and  has  a  combined  permanent  and  transient  population  of 
approximately  200,000.  I%ny  of  these  people  have  work  permits  tlat  allow  them 
to  cross  the  border  daily.  This  combined  with  the  fact  that  the  quality  and 
qiantity  of  public  services  and  conmunity  facilities  in  Nogales,  Sonora  are 
well  below  the  standard  found  in  the  United  States,  places  a  significant  burden 
on  the  Nogales,  Arizona  conmunity.  Whter  quality  in  tlie  tributaries  erana  ting 
from  Mexico  is  typically  poor.  Also,  recent  channel  improvements  in  the 
Sonoran  conmunity,  and  lack  of  maintenance  of  existing  flood  control  features 
has  led  to  an  increased  flood  problem  in  the  Nogales,  Arizona  community. 
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CHAPTER  III 


PROBLEM  IDENTIFICATION  AND  OPPORTUNITIES 


A.  THE  INTERNATIONAL  BOUNDARY 

Before  addressing  the  main  problems  which  will  be  identified  in  this  report 
(vater  resources)  /  a  brief  description  of  the  problems  and  constraints  created 
by  the  International  Boundary  should  be  itade. 

During  the  Reconnaissance  phase/  the  study  nanagement  team  met  with  the 
Uhited  States  Comnissioner  of  the  International  Boundary  and  Vfater  Comnission 
(IBWC).  As  a  result  of  this  meeting  and  following  convert tion/  it  vas  decided 
that  potential  solutions  to  the  flooding  problem  would  not  be  considered  in 
Mexico.  The  prinrary  reason  was  that  the  Mexican  Government  could  not 
financially  participate  in  construction  of  potential  solutions.  As  a  result/ 
only  solutions  tlat  could  be  constructed  entirely  in  the  United  States  would  be 
further  studied  and  considered. 

The  International  Boundary  also  limited  access  to  tlat  portion  of  the  study 
area  in  Mexico  (48%  of  the  study  area  or  45  square  miles) .  Construction 
drawings  of  the  IBWC  floodway  provided  engineering  data  for  tlae  Mexico  portion 
of  the  study  area.  Channel  characteristics  for  the  rrainstream  above  the  IBWC 
system  (Reach  1)  were  analyzed  primarily  from  photos  and  some  topographic 
mapping/  and  several  field  trips. 

B.  FLOODING 

1.  General  Overview 

The  Nogales  Whsh/Potrero  Creek  drainage  area  is  relatively  small  (94.4 
square  miles)  and  higtily  reactive  to  flood  conditions.  To  a  large  part/ 
developed  Nogales  cottmunities  are  located  in  the  narrow  (less  than  1/2  mile 
wide)  valley  floors/  adjacent  to  the  nomally  dry/  but  potentially  flood  prone 
washes.  Surrounding  terrain  is  steep  and  rocky.  Recent  development  within 
both  Nogales/  Arizona  and  Nogales/  Sonora  has  decreased  the  potential  of 
infiltration.  This  trend  is  likely  to  continue  naking  future  flood  conditions 
even  worse. 

Well  over  2000  residents  live  in  the  Nogales  Whsh  floodplain  within  the 
Uiited  States  portion  of  the  study  area.  Approxina tely  500  residential  units/ 
92  cotmiercial  businesses/  70  industrial  buildings/  and  14  public/governmental 
facilities  are  located  within  the  flood  boundaries. 

Significant  social  disruption  is  prevalent  as  a  result  of  flooding  or  even 
the  threat  of  flooding.  In  the  downtown  Nogales/  Arizona  community/  flooding 
brings  to  a  halt  the  routine  activities  associated  with  major  international 
ports.  Vehicular  and  pedestrian  traffic/  government  operations/  produce 
transfer/  retail  shopping  and  tourism  are  all  squelched/  resulting  in 
significant  loss  of  time  and  money  to  the  local  and  national  economy. 
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In  the  residential  community  of  Chula  Vista/  flood  flows  from  Nogales  Vfash 
and  Potrero  Creek  damage  homes  and  property  and  threaten  hunan  life.  Some 
residences  in  the  neighborhood  have  reportedly  been  flooded  almost  every  year 
since  the  neighborhood  was  constructed  in  1971.  In  attempts  to  protect  their 
own  property;  some  residents  have  constructed  flood  walls  which  create  worae 
conditions  for  neighboring  properties.  Property  values  lave  decreased 
significantly  as  a  result  of  the  flood  threat  although  residents  have  itade 
tremendous  efforts  to  repair  flood  damage. 

Frequent  nuisance  flooding  results  in  significant  cleanup  and  repair  costs 
for  the  entire  coirmunity.  larger  flood  events  cripple  the  comnuiity  for  weeks 
and  even  months/  causing  significant  flood  damages  and  threat  to  human  life. 
Fear  of  flooding  is  significant  to  the  community  year-round.  Summer 
thunderstorms  send  weary  residents  hoire  to  protect  their  femily  and  property. 
Even  greater  fear  exists  at  night  due  to  the  possibility  of  flash  flooding 
while  residents  sleep. 

2.  Historical  Flood  Danages 

The  twin  cities  of  Nogales /  Arizona  and  Nogales,  Sonora  have  a  long  flood 
history.  The  International  Boundary  and  feter  Cbmmission  (IBWC)  reported  major 
floods  in  1905/  1909/  1914,  1915,  1926,  1930,  and  1931  within  Senate  Document 
number  44.  The  flooding  in  1930  claimed  five  lives  and  caused  property  daitage 
of  over  $200,000  ($5.6  million  in  1986  dollars).  These  flood  damages  led  to 
the  construction  of  the  existing  flood  control  channels  in  tto  1930s  and  1940s. 
Initially,  this  system  was  effective,  hovever,  over  the  years,  increased 
development  and  land  use  changes  on  both  sides  of  the  International  Boundary 
have  resulted  in  increased  flood  damages  and  frequency. 

More  recently,  the  flood  in  October  1977  resulted  in  flood  danages  of 
$700,000  ($1,100,000  in  October  1986),  inundated  over  40  hames,  caused 
significant  danage  to  the  International  Vbste  Vfater  Treatment  Plant,  and  eroded 
portions  of  the  Southern  Pacific  railroad  embankment,  and  several  acres  of  land 
adjacent  to  Nogales  Vbsh,  and  caused  the  drowning  of  three  individuals.  Of 
this  $1,100,000  in  total  flcxxi  damages  approximately  $685,000  was  incurred  in 
residential  and  railroad  (physical)  damages,  and  emergency  costs.  Above  the 
Chula  Vista  subdivision  (C. P.  10)  the  peak  discharge  was  4200  cfs,  which 
corresponds  to  approximately  an  8-year  event.  This  leads  to  expected  damages 
of  about  $900,000  compared  to  $685,000  in  damages  that  were  actmlly  reported. 

Flooding  in  1978-1980  resulted  in  Nogales  being  included  in  a  Presidential 
disaster  area  two  more  times  although  flood  damages  were  considerably  less  than 
in  1977.  In  the  fall  of  1983,  the  remnants  of  hurricane  Octave  caused  a  flood 
which  produced  over  $500,000  in  daiteges  ($520,000  in  October  1986),  significant 
erosion,  and  once  again,  the  inclusion  within  a  Ihresidential  disaster  area. 

3.  Projected  Damages 

Ibble  10  illustrates  the  property  inventory  and  values  contained  within  the 
500-year  floodplain  of  the  Nogales  Vfesh/Potrero  Creek  tra instem.  Table  11 
illustrates  the  estimated  damages  that  would  occur  by  flood  event. 
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Table  10.  Property  Value  By  Reach  Within  500  Year 
Floodplain,  (October  1986  ^XIOOO) 


STUDY  AREA 

Structure 

Content 

TOTAL 

INVENTORY  BY  CATEGORY 

Units 

Value 

Value 

value 

Single  Family  Residential 

293 

18,342 

9,162 

27,504 

Multi  Family  Residential 

27 

5,198 

2,593 

7,791 

Commercial 

92 

28,759 

26.180 

56,939 

Industrial 

70 

18,421 

10,712 

29,133 

Mobile  Home 

lU 

2,359 

1,163 

3,542 

Public 

14 

6,182 

2.058 

8,240 

GRAND  TOTAL  (AU  REACHES) 

610 

79,262 

53,888 

133,150 

Structure 

Content 

TOTAL 

REACH  2A 

Units 

Value 

Value 

VALUE 

Single  Family  Residential 

56 

3.194 

1,597 

4,791 

Multi  Family  Residential 

6 

1,094 

547 

1,641 

Mobile  Hone 

1 

16 

8 

24 

Commercial 

48 

16,852 

16,852 

33,704 

Industrial 

31 

5,990 

5,356 

11,346 

Public 

4 

1,138 

397 

1,535 

RFACFI  2  TOTAL 

146 

28,284 

24,757 

53.041 

Structure 

Content 

TOTAL 

REACH  3 

Units 

Value 

Value 

value 

Single  Family  Residential 

80 

3,121 

1.561 

4,682 

Multi  Family  Residential 

7 

2.063 

1,031 

3.094 

Mobile  Home 

20 

156 

78 

234 

Commercial 

6 

3.416 

3.416 

6,832 

Industrial 

20 

2.495 

3,010 

5.505 

Public 

5 

3.947 

1.302 

5.249 

REACH  3  TOTAL 

138 

15.197 

10,398 

25,595 

REACH  4  C SUBREACHES  1-4) 

Units 

Structure 

Value 

Content 

Value 

TOTAL 

value 

Single  Family  Residential 

24 

6.317 

3.152 

9,469 

Multi  Family  Residential 

14 

2.042 

1 .015 

3,057 

Commercial 

35 

8.432 

7,853 

16.285 

Industrial 

19 

9,936 

2.345 

12,281 

Mobile  Home 

5 

1,150 

580 

1,730 

Public 

5 

1,097 

359 

1,456 

REACHES  4-1  THRU  4-4  TOTAL 

102 

28.974 

15.303 

44,277 

CHUU  VISTA 

Units 

Structure 

Value 

Content 

Value 

TOTAL 

value 

Single  Family  Residential 

122 

4,612 

2,306 

6,918 

Mobile  Home 

86 

1,009 

504 

1,513 

CHULA  VISTA  (REACH  4-5)  TOTAL 

208 

5,621 

2,811 

8,432 

FROM  CHULA  VISTA  TO 

END  OF  STUDY  AREA 

Units 

Structure 

Value 

Content 

Value 

TOTAL 

VALUE 

Single  Family  Residential 

11 

1,099 

547 

1,646 

Commercial 

3 

59 

59 

118 

Mobile  Home 

2 

29 

13 

42 

REACIIi:S  4-6  AND  4-7 

16 

1,186 

619 

1,805 
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TABLE  11.  Without 

Proiect  Damages  By 

Reach 

Per  Event 

(October 

1986 

$xlOOO 

Price 

Levels 

@  8  7/8%) 

TOTAL  STUDY  AREA 

20  YH 

50  YR 

100  YR 

200  YR 

500  YR  Average  Annual 

hV  ^aTWORY 

Residential  Structures 

1,882 

3.382 

4.802 

6.773 

9,133 

Concents 

1.316 

2,249 

3,262 

4,416 

6,130 

Mobile  Home  Structures 

58 

476 

OBS 

771 

815 

Contents 

1 

162 

293 

357 

397 

Commercial  Structures 

1.246 

2.993 

4,631 

6,315 

8.785 

Contents 

1.620 

3.941 

6,046 

7,860 

10,503 

Wnrehovi.se  Structures 

449 

659 

1,021 

1.433 

2,149 

Contonis 

468 

669 

905 

1,1)2 

1,460 

Public  Structures 

163 

429 

570 

715 

1,022 

Contents 

61 

187 

246 

319 

461 

EmerRenev 

196 

405 

682 

794 

954 

KR/UliliLy 

329 

802 

1,269 

1.839 

2.799 

GRAND  TOTAL  (ALL  REACHES) 

7,787 

16.354 

32.704 

44.607 

REACH  2A 

20  YR 

50  YR 

100  YR 

200  YR 

500  YR 

Average  Annual 

Residentail  Structures 

274 

723 

1.178 

1.791 

2.543 

Contents 

222 

499 

799 

1.205 

1.710 

Commercial  Structures 

1,060 

2,604 

3.510 

4,520 

5.839 

Contents 

1.408 

3.439 

4,580 

5.642 

6,988 

Warehouse  Structures 

245 

357 

427 

521 

653 

Contents 

410 

587 

666 

773 

941 

Public  Structures 

146 

388 

508 

671 

871 

Concents 

52 

171 

216 

278 

353 

Emergency 

4 

17 

39 

68 

lOJ 

RR/Ut  i  Uty 

73 

236 

412 

654 

788 

REACH  :  TOTAL 

3.B99 

9.022 

12.336 

16,131 

20,787 

999 

REACH  3 

20  YR 

50  YR 

100  YR 

200  YR 

500  YR 

Average  Annual 

Residentval  Structures 

0 

5 

345 

721 

1.383 

Contents 

0 

3 

221 

480 

924 

Commercial  Structures 

0 

9 

442 

706 

1.157 

Concents 

0 

13 

614 

920 

1.442 

Warehouse  Structures 

0 

1 

46 

77 

133 

Contents 

0 

2 

78 

96 

12? 

KE.ACH  3  TOTAL 

0 

32 

1.745 

3.000 

3.165 

48 

Ki  AOl  ( SimREACHF-.S  U4) 

20  VR 

50  YK 

100  YR 

200  YK 

500  YR 

Average  .Arvr.ut' 

Residential  Structures 

533 

1,146 

1.532 

2.000 

2,742 

Contents 

316 

751 

1,061 

1.363 

1.846 

fommerc i nl  Structures 

1B6 

379 

674 

1.072 

1.774 

Content « 

2i2 

4fiO 

847 

I  .287 

2.054 

Warehouse  Structures 

204 

301 

549 

835 

:.?64 

Contents 

58 

80 

161 

243 

392 

Public  Structures 

17 

41 

62 

44 

151 

Con  tents 

8 

16 

30 

41 

107 

Emergcnc  y 

59 

120 

153 

211 

319 

R  R  /  u  1 1 1 1 1  y 

178 

349 

530 

702 

1.252 

REACHES  4-1  THRU  4-4  TOTAL 

1  .  ■'74 

3.671 

5.598 

7.797 

”T2TcCi~" 

3S7 

CHULA  VtSTA 

20  YR 

50  YK 

100  YR 

200  YR 

500  VR 

Average  v..i 

Residential  Structures 

974 

1.271 

1.655 

1.900 

2.037 

Content  s 

700 

858 

1 .005 

1  ,143 

1,384 

Mobile  Home  Structures 

5H 

476 

<^U 

771 

815 

Contents 

1 

162 

293 

357 

397 

Emergency 

77 

152 

362 

374 

374 

CHULA  VISTA  (REACH  4-5) 

TOTAL  I .816 

2,929 

3 

4,554 

5.007 

439 

CHUlA  VISTA  TO  END 
nfSti'fiY  aREa 

2P  YR 

50  YR 

100  YR 

200  YR 

500  YR  Average  Annual 

Residential  Structures 

100 

236 

293 

352 

428 

Contents 

72 

139 

196 

226 

267 

Commercial  Structures 

0 

1 

5 

9 

14 

Contents 

0 

1 

5 

12 

19 

I'jwcrgenry 

50 

117 

128 

140 

159 

RR/Utility 

73 

217 

327 

483 

759 

RTACHrS  4-6  AND  4-7 

301 

711 

953 

1.222 

1.646  43 
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4.  Discharge  Frequency  Characteristics 

As  was  discussed  in  Chapter  2,  Section  C. 2.a.,  there  may  be  a  difference 
between  present  condition  and  future  condition  flood  frequency  at  a  specific 
concentration  point  due  to  ongoing  and  future  urban  development  within  the 
drainage  basin.  A  summary  of  the  present  and  future  condition  without  project 
discharge- frequency  values  developed  by  Corps  engineering  staff  and  used  in 
this  feasibility  phase  analysis  is  provided  in  Tables  12A  and  12B. 

5.  Flood  Cteracteristics 

The  following  discussion  briefly  describes  the  flood  characteristics  reach 
by  reach. 

*  Reach  1  (Upstream  Section) 

The  upstream  section  in  Mexico  is  entrenched.  Flooding  in  the  adjacent 
urban  oonimnity  occurs  as  channel  capacity  is  exceeded.  Flood  flows  are 
typically  carried  by  paved  streets. 

*  Reach  2  (Covered  concrete  channel  section;  in  U.S.  &  Mexico) 

Flooding  in  this  reach  occurs/  because  of  three  fee  tors  (see  Figure  5  for 
locations  of  inlets  and  contributing  drainage  areas).  First,  that  portion 
of  flood  waters  wliich  exceed  tha  channel  capacity  upstream  in  reach  1,  are 
carried  down  streets  and  miss  tha  main  inlet  (CPI).  This  occurs  with  5-year 
or  less  frequent  flood  events.  Second,  tha  main  inlet  itself  starts 

overtopping  with  flood  flows  of  approximately  4200  cfs  (14-year  present 
condition,  10-year  future  condition)  even  thx>ugh  tha  channel  itself  has  a 
capacity  of  4900  cfs.  Third,  interior  drainage  downstream  of  the  main 
inlet  has  minimal  chance  of  getting  into  the  covered  channel,  since  side 

drains  are  few  and  typically  plugged.  This  feet  results  in  some  street 
flooding  downstream  of  tha  main  inlet  at  a  low  frequency  (approximately 
1-year) . 


Flooding  caused  by  any  of  the  tharee  fee  bars,  is  carried  in  tha  streets  and 
produces  damage  to  prinarily  commercial  businesses.  Many  of  these 
businesses  have  basements  that  would  incur  significant  damages  if  flooded. 
Floodflow  would  move  in  a  northerly  direction  through  the  downtown 
communities  and  would  co-mingle  with  the  flows  in  tha  covered  channel 
downstream  of  tha  outlet  area. 

*■  Reach  3  (Open  concrete  channel  section) 

Tha  itajority  of  tha  channel  in  Reach  3  is  entrenched,  however,  some  portions 
are  contained  with  a  low  parapet  wall.  Flooding  occurs  in  this  reach  as  a 
result  of  street  flows  originating  in  reaches  1  and  2,  as  interior  tributary- 
drainage  from  Ephiraim  Ccinyon  Vfash  and  other  sources,  or  as  breakouts  from 
either  of  two  low  bridge  crossings. 

*  Reach  4  (Unimproved  section)  and 

*  Reach  5  (Downstream  section) 
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Above  Santa  Cruz  River  93.6  5600  11000  16000  24000  54000  74000 


L)Ljiiimary  of  Dlscharge-FrcquencY  Reaulta 
^Future  Conditions  Without  Project  ^ 
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Table  1^).  Summary  of  Discharge-Frequency  Results 
~  (future  Conditions  With  Project^ 

Drainage  10-year  25-year  50-year  100-year  500-year 
ConcentraClon  Location  Area  Flood  Flood  Flood  Flood  Flood  SPF 

Point _ (■!_) _ (cf  a) _ (cf  a) _ (cf  a) _ (cfa)  (cfa) _ (cfs) 
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Above  Santa  Cruz  River  93.6  7100  13000  18000  26000  57000  77000 


"Bank  erosion".  As  a  result  of  the  October  1983 
storm  and  flood,  several  buildings  and  many  acres 
of  land  were  lost  by  bank  erosion.  This  photo  was 
taken  just  across  the  wash  from  Firestone  Cardens. 
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"Typical  street  flooding  in  downtown  Nogales,  Arizona." 
This  picture  taken  in  1Q84  illustrates  an  almost  yearly 
o court' nee  . 


"Typical  street  flooding  in  downtwon  NogaW's,  Arizona." 
This  pi  -t  lire  taken  in  1984  illustrates  an  almost  yoarl 
occurence  . 


The  open  concrete  channel  is  filled  with  floodflow 
from  a  typical  summer  thunderstorm. 


The  open  concrete  channel  is  filled  with  floodflow 
from  a  typical  summer  thunderstorm. 
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LEGEND 

■" '  Existing  Incised  Mainstem  Channel 
Existing  Breakout  Locations 
CP#  Concentration  Point 


There  are  two  major  locations  where  breakout  occurs  and  follows  an  out-of 
cfennel  thalweg  (Figure  7).  The  first  out-of  channel  thalweg  begins 

upstream  ofi  and  flows  through  the  Valle  Verde  conmunity,  co-mingles  with 
Potrero  Creek  about  7000  feet  downstream/  and  then  flows  through  the  Pete 
Kitchen  conmunity  to  the  confluence  of  Nogales  Vfesh  near  (CPU).  This 
breakout  occurs  as  sheet  flow  in  the  Valle  Verde  community  when  cfennel  flow 
of  Nogales  Vfash  exceeds  2500  cfs  (3-year  future  condition). 

The  second  out-of-channel  thalweg  begins  upstream  of  Chula  Vista  near  tfa 
Villa  Hermosa  apartment  complex.  This  breakout  follows  a  north  westerly 
direction  and  co-mingles  with  the  Valle  Verde-Potrero  Creek  alignment  to 
the  confluence  with  Nogales  Vfesh  at  (CPU).  This  breakout  occurs  when 
channel  capacity  of  Nogales  Vfash  exceeds  2000  cfs  (2-year  future 
condition) . 

Flooding  in  the  Chula  Vista-Pete  Kitchen  subdivision  nay  cone  from  any  or 
all  of  three  different  sources.  With  a  basin  wide  storm/  flooding  in  the 
subdivision  would  typically  start  with  overflow  from  Potrero  Creek.  With 
increased  flood  volume/  Nogales  Wbsh  would  then  overtop  its  bank  just 
upstream  of  Chula  Vista  and  would  combine  with  the  Potrero  Creek  overbank 
flow.  With  only  a  snail  addition  of  flood  volume/  the  Valle  Verde  breakout 
would  combine  with  the  other  two  flows. 

The  Potrero  Creek  floodwaters/  the  Nogales  Whsh  breakout/  and  the  Valle 
Verde  breakout/  combine  just  south  of  Chula  Vista  and  flow  tov^rds  the 
existing  Potrero  Creek  alignment.  As  flood  volujne  increases/  this  flow 
spreads  out  and  follows  a  more  direct  route  through  the  Chula  Vista-Pete 
Kitchen  subdivision.  This  imy  occur  with  approxinately  a  two  year  floai 
frequency  from  Potrero  Creek/  approximately  a  three  year  frequency  from 
Nogales  tfesh.  The  Nogales  Whsh  floodwaters/  which  break  out  just  upstream 
of  Chula  Vista/  flow  towards  the  southwest  corner  of  Chula  Vista/  however/ 
as  flood  volume  increases/  this  flow  fens  out  and  penetrates  the  subdivision 
boundary  further  to  the  east.  At  most  otiier  locations  within  reaches  4  and 
5/  the  Nogales  Vfesh-Potrero  Creek  (TBinstream  is  entrenched  so  breakout  does 
not  take  other  courts. 

C.  BANK  EROSION 

Bank  erosion  is  a  serious  problem  in  the  unimproved  section  adjracent  to  and 
downstream  of  Chula  Vista  (Reach  4A) .  The  erosion  problem  in  this  11/100  ftx>t 
long  reach  was  analyzed  by  comparing  stream  bank  locations  identified  from  4 
different  historical  aerial  photo  flights  (1959/  1963/1975/  and  1983K  The 
analysis/  which  covered  a  total  24  year  period  (1959  to  1983)  found  that  a 
total  of  approxiiTB tely  44.6  acres  of  land  had  laeen  lost  by  stream  bank 
erosion.  The  average  rate  of  this  erosion  was  1.9  acres  per  year.  Between 
1983  and  1986/  significant  erosion  was  reported/  hut  tlae  quantities  are 
undocumented.  Ground  surveys  of  the  erosion  areas  show  tl>at  most  erosion  takes 
place  where  stream  banks  are  high  (10  to  15  feet). 

Most  of  the  land  adjacent  to  the  mainstem  in  Reach  4A  is  rural  in  claar- 
acter.  Several  residential  subdivisions  and  an  industrial  park  border  the 
vash/  but  most  of  the  land  is  either  inderdeveloped  or  fellow  farmland.  In 
recent  years/  several  houses  have  been  lost  due  to  bank  erosion.  In  1983  a 
single  event  resulted  in  a  lateral  loss  of  80  feet  of  bank  and  undermined  a 
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house  near  Firestone  Gardens.  Most  of  the  land  which  is  subject  to  erosion  is 
within  the  floodvay  and  under  these  conditions/  will  not  be  developed. 

Prior  to  1985,  Santa  Cruz  County  made  several  attempts  to  curb  the  erosion 
of  lands  located  in  the  northeast  corner  of  Chula  Vista.  Frequent  floods 
negated  these  attempts.  In  1985,  the  County  constructed  a  soil  cement 
revetment  which  thus  far  is  effective.  TVio  lines  of  Kellner  jacks  near  the 
Firestone  Garden  Community  also  appear  to  have  stopped  erosion  tliere. 

D.  WATER  SUPPLY 

The  main  water  supply  problem  in  the  Nogales  comnunity  is  the  susceptibility 
of  the  drainage  basins  to  periods  of  drought  (one  year  or  longer).  This  is 
primarily  due  to  the  small  size  and  limited  storage  of  the  aquifer.  During 
extended  dry  periods  when  flow  in  the  Nogales  Wash-Potrero  Creek  iminstream  is 
zero  or  nearly  zero,  the  City  of  Nogales  las  considerable  difficulty  in 
satisfying  its  denands  for  water. 

E.  WATER  QUALITY 

Traditionally  there  have  been  rather  i^rious  water  quality  problems  existing 
at  Nogales,  Arizona,  due  to  a  high  fecal  coliform  level  in  Nogales  Vfesh.  The 
problems  are  prinarily  associated  with  surface  water,  not  groundwater.  With 
the  population  of  Nogales,  Sonora,  exceeding  200,000,  the  problem  of  waste 
treatment  las  posed  a  threat  to  the  downstream  flow  of  Nogales  Vfesh  across  the 
International  Border  and  into  Nogales,  Arizona.  The  International  Boundary  and 
Vteter  Ooimiission  (IBWC)  has  been  aware  of  this  problem  for  a  number  of  years. 
Oommuriiques  between  the  IBWC  and  various  state  and  local  officials  go  back  into 
the  late  1960 's  and  early  1970 's. 

Increasing  industrialization  on  both  sides  of  the  border  could  potentially 
effect  water  quality.  Chemical  spills  could  easily  contaminate  the  small 
underlying  aquifer.  The  smell  associatsed  with  raw  »wage  in  Nogales  Wbsh  is 

also  an  identifiable  problem.  The  intensity  of  the  smell  increases  in 
relationship  to  the  quantity  of  sewage  in  the  stream  flow. 

F.  RECREATION 

Recreation  fecilities  in  the  Nogales  Sfash  project  are  heavily  used,  and  with 
projected  population  growth,  the  City  of  Nogales  is  in  urgent  need  of  addition¬ 
al  public  recreation  facilities.  Thble  14  illustrates  the  current  unmet  demand 
for  basic  facilities  such  as  multi-use  parks  with  picnicking  areas,  base- 
cM  11/softball  fields,  hiking  and  biking  trails  and  playgrounds. 

This  unmet  demand  is  in  terms  of  "recreation  days"  and  is  based  upon  the 
1987  population  of  Nogales,  Arizona  (22,900).  The  real  demand  is  even  more 
severe  considering  that  an  undocumented  portion  of  the  Nogales,  Sonora  cormuni- 
ty  (+200,000)  do  nake  use  of  the  facilities  in  Nogales,  Arizona.  Development 
of  recreation  facilities  within  project  lands  would  provide  the  opportunity  to 
reduce  the  unmet  recreation  denand. 

Two  types  of  opportunities  should  be  considered.  First,  the  opportunity  for 
enhancing  water  related  recreation  and  second,  the  opportunity  for  any  and  all 
types  of  recreation  on  potential  project  property.  At  present,  there  is  little 
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Table  13.  Existing  Recreation  Facilities  in  Nogales,  Arizona 


Name 

Facilities 

l</ater 

RstRms 

Change** 

Heavy  Use 

Lite  Use 

Park  Population 

Memorial  Park 
(Madison  Street) 

Pool,  baseball  field, 
dug  outs,  bleachers, 
children's  playground 

X 

X 

X 

X 

300/diiy 

Anza  Park 
(Kino  Dlvd . ) 

Tennis  (1  court), 
handball 

X 

X 

X 

50/ dny 

Madison  St.  Park 

Tennis  (1  court) 

X 

X 

50/ day 

City  Hall  Park 
(Grand  Ave.) 

Basketball,  playground, 
Little  League  Field, 
Childrens  soccer,  BBQ 

Pits,  Picnic  tables 

X 

X 

X 

50/day 

Beck  St.  Park 

Basketball ,  playground 

X 

X 

75/day 

Fleicher  Park 
(Bankert  St . ) 

Baseball  field  (hard/soft) 
soccer  field,  grandstands 
Little  League  Field. 
Bicycle  trail 

X 

X 

X 

500/day 

Karim  Park 
(Morley  Ave) 

No  facilities  except 
gazebo  (small  park) 

-X 

X 

X 

350,  day 

Capin  Park 
(Grand  Ave) 

No  facilities  except  land¬ 
scaping  and  Gazebo  (small 
park) 

X 

50/ day 

Kino  Park 
(Kino  01vd) 

No  facilities  except  land¬ 
scaping 

X 

SO/day 

T:  c  y  Ha  1 1  ’ 

Brand  Ave  Park 

No  facilities  except  land¬ 
scaping 

X 

500 'day 

Meadow  Hills  Golf  Course 
(Country  Club  Road) 

golf  course,  pool 

X 

X 

X 

not  open  ' 

Old  Armorv  Building 
(Madison  St; 

Basketball 

X 

X 

X 

100  '  inv 

Vi'a.le  t'arpenter  Jr.  High 

Pool,  children's  po<)l 

X 

X 

X 

X 

5,1  •  'av 

•  -.ifficirTlj  qualify  these  nunbers  by  noting  thnt  most  park  use  Is  on  '•C'ek»M;.ls . 

**  whothor  fncilities  for  changing  clothes  are  available. 
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Rgcreatlon  Supply  and  Demand  ij/  Project 
(In  Recreation  Days) 


Table  T4. 


Act i V i t  y 

Current  Demand 

Max ,  Supp 1 y 

Current 

Based  on  Nogales 

in  the  U.S.Portiion 

Unme  t 

Ar i z .  popu 1  at i on 

of  the  study 

Demand 

area 

Picnicking 

211, 000 

30 ,000 

1 B 1  ,000 

(31 , 7931* 

(173.20!)*^ 

P 1  ay grounds 

258,000 

20 . 000 

218,000 

Hiking 

137,000 

25,000 

1 12,000 

(25,500)^ 

{  !  1  i  f  S  0  u  }  '**' 

Biking  Trails 

310,000 

45.000 

273, 000 

(  45 . 90  0  )  >♦ 

!  2:’2  ,  1  00  i 

Court  jport'o 

93 ,000 

22,000 

5  c ,  0  0 

Hor seohoea 

4  1  ,000 

3,000 

53,000 

1 

,027,000 

1 45 , 000 

BB2  ,  GOO 

!  1  4S  .  195'*^ 

'  3  7  S  ,  B  0  1  )  ^ 

i  nc  1  udes  uj/project  cupp  I  y  (jee  Recreaticn  section  in  ■^'schnicai 
Report)  for  origin  of  Maximum  Annual  Reoraation  Dayj  pro'.' i  ded  ay 
t  he  pro  jeo  t  . 


opportunity  to  enhance  water  related  recreation  (swimming,  fishing,  and 
boating)  in  the  study  area  as  Nogales  Wash  Potrero  Creek  does  not  provide  the 
physical  characteristics  that  would  be  required.  These  activities  are  prohibi¬ 
ted  due  to  water  quality  and  quantity. 


The  riparian  habitat  and  wildlife  along  the  wash,  however,  do  provide  some 
opportunity  for  passive  entertainment  and  trails.  Potential  recreation 
features  would  be  restricted  to  lands  required  as  part  of  the  flood  control 
project. 

G.  ENVIRONMENTAL 

The  most  serious  environmental  concern  in  terms  of  water  resources  is  the 
ongoing  loss  of  the  riparian  habitat,  as  this  habitat  is  extremely  important  to 
wildlife  in  the  desert  southwest,  providing  areas  of  food,  cover  and  water  for 
both  resident  and  migratory  species.  This  habitat  type  has  been  severely 
reduced  in  both  quality  and  quantity  by  flooding  and  bank  erosion,  acti\t 
cutting  by  land  owners,  and  land  use  changes,  all  to  the  detriment  of  wildlife’ 
species  that  depend  upon  it.  In  recent  history,  stands  of  riparian  habitat 
have  been  removed  to  increase  channel  capacity  and  reduce  flooding.  It  i.=- 
likely  that  this  trend  will  continue  along  with  the  natural  forces  to  reduce 
this  habitat  even  more. 

H.  HISTORIC  PROPERTY 

The  most  serious  concern  in  regard  to  historic  property  in  the  study  area  is 
the  potential  loss  of  articles  not  yet  found  or  identified.  In  the  past,  such 
articles  have  been  carelessly  destroyed  or  stolen. 

Although  no  artifacts  have  been  identified  in  the  project  Area  of  Potential 
Effect  (APE),  a  recent  (late  in  the  feasibility  phase)  find  of  Hohokam  potter}- 
shards  near  a  potential  project  site  (between  CPU  and  CP12)  has  alerted 
archaeologists  that  there  may  be  more  sites  in  the  APE.  It  has  been  determined 
that  some  subsurface  testing  will  be  required  prior  to  construction.  The  Corps 
intends  to  accomplish  this  testing  in  the  Preconstruction  Engineering  and 
Design  (PE&D)  phase.  This  testing  will  provide  the  opportunity  to  find, 
identify,  inventory,  and  determine  the  integrity/signif icance  of  cultural  and 
historical  properties  which  otherwise  might  be  lost. 

I.  HOUSING  AND  LAND  DEVELOPMENT  PROBLEMS  AND  OPPORTUNITIES 

The  Nogales  area’s  need  for  housing  is  acute.  One  thousand  new  housing 
units  are  needed  to  accommodate  the  future  projected  population,  according  to 
the  City  of  Nogales  Housing  Assistance  Plan.  Also  there  is  tremendous  opportu¬ 
nity  for  commercial  growth  with  the  twin  plant  program  (see  Chapter  II,  section 
6),  but  the  availability  of  developable  lands  is  again  a  limiting  factor. 
Removal  of  lands  from  flood  prone  areas  would  provide  an  opportunity  for 
additional  community  growth  (both  residential  and  commercial).  A  flood  control 
project  may  also  provide  an  opportunity  to  restore  the  property  value  of 
existing  homes  and  businesses  that  are  currently  in  flood  prone  areas. 
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J.  PUBLIC  CCNCE3^ 


Although  public  concerns  are  expressions  of  personal  values  and  do  rot 
necessarily  represent  the  total  population,  concerns  about  flooding  in  tio 
Nogales  conmtnity  are  based  vpon  a  real  and  significant  problem,  aind  are 
expressed  by  the  oonmmity  as  fear.  At  various  times,  such  as  the  summer 
thunderstorm  season,  people  living  in  flood  prone  areas  center  their  lives 
around  the  fear  of  flocxiing.  Much  attention  is  paid  as  thunder  heads  build. 
Workers  often  leave  for  home  early  to  secure  their  femily  and  property.  Work, 
shopping  and  vacation  activities  are  all  centered  around  the  fear  of  flooding. 

The  main  reason  cited  for  this  fear  of  flooding  is  the  potential  loss  of 
life.  Historically,  flooding  in  the  study  area  has  claimed  eight  lives  (5  in 
1930,  and  3  in  1977).  Nuterous  houses  along  the  Nogales  W&sh-Potrero  Creek 
oainstem  are  in  irmediate  danger  of  flooding.  Residents  are  particularly 
concerned  about  the  short  warning  time  and  the  fact  that  peak  discharge 
typically  occurs  within  a  few  hours  after  the  storm  starts.  This  is 
particularly  of  ccxicem  since  runoff  from  summer  thunderstorms  often  occur  at 
night  when  residents  are  sleeping. 

Residents  and  property  owners  are  also  concerned  about  flood  damage  as 
outlined  in  Section  B  of  this  chapter.  Related  to  flood  damage  is  the  depress¬ 
ed  property  value  tJet  has  occurred  in  locations  that  receive  frequent 
flooding.  For  example,  some  homes  in  the  Chiila  Vista  cotimmity  receive  flood 
damage  every  few  years.  Hones  in  that  subdivision  don't  sell  well  and  those 
that  are  sold,  sell  at  a  deflated  value  because  of  their  location. 

Residents  on  the  Uhited  States  side  of  the  International  Boundary  have 
expressed  fear  about  the  potential  flood  threat  coming  from  Mexico.  The  fear 
arises  from  the  conjecture  that  channel  iitprovements  and  continued  growth  on 
the  Mexican  side  are  naking  flood  conditions  on  the  United  States  side  worse. 
Some  residents  also  fear  that  a  dam  in  Mexico  (las  Chimeneas)  tray  feil  during  a 
storm  and  send  a  wall  of  water  through  the  community.  Tlae  IBWC,  however,  has 
examined  this  facility  on  several  occasions  and  has  found  that  "there  does  not 
appear  to  be  any  concern  for  the  structural  safety  of  the  dam", in  part,  because 
of  the  detached  spillway  that  is  cut  through  stable  bedrock.  These  findings 
have  been  provided  to  the  Arizona  Department  of  Vfater  Resources.  The  fear 
concerning  flooding  from  Mexico,  however,  is  probably  a  manifestation  of  the 
feet  that  the  Uhited  States  government  has  no  direct  control  over  development 
auid  flood  control  features  in  Mexico.  Finally,  residents  feel  that  the  flood 
problem  is  increasing  with  time.  This  magnifies  the  community's  concerns  even 
more. 

Opportunities  to  solve  the  flooding  problem  may  also  provide  resolution  to 
these  social  fears  expressed  by  the  commnity.  This  resolution  would  probably 
lead  to  a  more  productive  society. 
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IV.  PLAN  FXHMULATION 


Plan  formulation  is  a  creative  and  analytical  process  which  involves  (1) 
establishing  objectives,  (2)  delineating  specific  criteria,  (3)  identifying 
management  measures,  and  (4)  formulating  alternative  plans. 

Plan  formulation  is  an  iterative  process,  and  in  reality,  takes  place  many 
times  throughout  a  study.  As  input  data  changes  or  as  new  data  becomes 
available,  reformulation  takes  place.  This  feasibility  study  vras  fornBlly 
broken  into  two  phases,  the  reconnaissance  phase  and  the  feasibility  phase. 
Fbr  purposes  of  illustrating  plan  formulation  of  this  study  in  a  clear  and 
neth^ical  fornat,  however,  tte  two  phases  are  broken  into  four  iterations, 
each  ba;^d  upon  significant  changes  and  the  development  of  new  data.  These 
iterations  are  described  in  detail  in  Section  E  of  this  chapter. 

This  chapter  will  outline  the  planning  objectives  (Section  A);  identify  the 
formulation  and  evaluation  criteria  used  (Section  B)  as  well  as  iranagement 
measures  considered  (Section  C) ;  will  describe  the  relationship  of  this  study 
to  other  ongoing  studies  (Section  D);  will  illustrate  the  development  of 
management  measures  (Section  E) ;  and  alternatives  plans  (Section  F) ,  will 
compare  the  alternative  plans  (Section  G) ,  and  will  describe  the  basis  for 
identifying  "the  reconmended  plan". 

A.  PLANNING  OBJECTIVES 

The  objective  of  water  and  related  land  resources  project  planning  is  to 
contribute  to  National  Economic  Etevelopment  (NED)  consistent  with  protecting 
the  Nation's  environment,  pursinnt  to  national  environmental  statues, 
applicable  Executive  Orders,  and  other  Federal  planning  requirements. 
Contributions  to  NED  are  increases  in  the  net  value  of  the  national  output  of 
goods  and  services.  Vbter  and  related  land  resources  project  plans  are 
formulated  to  alleviate  problems  and  take  advantage  of  opportunities  in  ways 
that  contribute  to  this  objective. 

The  following  planning  objectives  were  established  by  the  various  publics 
and  the  Corps  to  address  the  problems  and  realize  the  opportunities  identified 
in  the  Nogales  area,  and  to  sarve  as  guidelines  for  the  formulation  and 
evaluation  of  alternative  plans. 

OBJECTIVES: 

*  Reduce  flood  and  erosion  daimges  to  residenti-*! ,  commercial  and  ind'ostriril 
property,  community  infrastructure,  and  transportation  corridors  along  the 
Nogales  W&sh-Potrero  Creek  nHinstream,  and  to  protect  and  promote  economic 
development  in  the  community. 

*EnhBnce  recreation  opportunities,  where  feasible,  witliin  project 
looundaries. 

*Protectand,  as  appropria te ,  enhence  for  existing  riparian  habitat  and 
wildlife  resources  withiin  project  lx)undaries. 
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*Preserve  existing  historical/  cultural/  and  arclaeological  resources 
within  the  Area  of  Potential  Effect.  (APE). 


*Improve/  where  feasible/  water  quality  and  water  quantity  within  the 
study  area . 

B.  PCRMULATION  AND  EVALUATION  CRITERIA 

Water  and  related  laind  resources  plans  are  primarily  formulated  to  alleviate 
problems  and  take  advantage  of  opportunities  that  occur  at  the  national/  State 
and  local  levels  in  ways  that  contribute  to  and  maximize  the  htetional  Economic 
Development  (NED)  objective.  The  additional  consideration  of  environmental 
quality  (EQ)/  regional  economic  development  (RED)/  and  other  social  effects 
(OSE)  are  also  evaluated.  The  EQ  account  displays  nonmonetary  effects  on 
significant  natural  and  cultural  resources.  The  RED  account  registers  changes 
in  the  distribution  of  regional  economic  activity  that  results  from  each 
alternative  plan.  Tte  OSE  account  registers  plan  effects  from  perspectives 
that  are  relevant  to  the  planning  process/  but  are  not  reflected  in  the  other 
three  accounts. 

Because  of  their  broad  nature/  these  objectives  and  accounts  have  been 
redefined  in  terms  of  criteria  relating  to  the  problems  and  opportunities  being  '■“ 

investigated.  These  criteria  provide  the  framework  for  consistent  formulation 
and  evalLHtion  of  all  mernsures  and  alternatives.  Tl^  following  is  a  list  of 
these  criteria. 

/ 

CRITERIA: 

1.  Flood  and  Erosion  'Control 

*  Plans  should  be  consistent  with  Santa  Cruz  County  and  city  of  Nogales 
general  plans. 

■*  The  selected  plan  should  riot  worsen  existing  flood  hazards  for  down¬ 
stream  developments  without  measures  to  compensate  for  the  effects. 

*  Plans  must  be  technically  feasible  using  currently  accept-ible  engineer- 
ing  methods  and  techniqijes. 

*  Plans  must  be  generally  acceptable  bo  the  public  (all  non-Corps  enti¬ 
ties)  . 

*  The  selected  plan  should  be  complete  in  and  of  itself  atri  shnild  not 
require  additional  improvements  in  the  future. 

2.  Recreation 

*  Recreation  plans  should  complement  State  and  local  plans. 

*  Recreation  plans  should  be  compatible  with  other  recrea tion.al  developments 
in  the  study  area . 
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*  Recreation  facilities  should  be  planned  to  utilize  the  potential  of  the 
resources  within  the  lands  required  for  flood  control  and  other  project 
purposes. 

*  Recreation  plans  should  be  compatible  with  and  supported  by  non-Fcderal 
interests  for  sharing  project  costs  and  assuming  operation  and  imintenance 
responsib i 1 i t ies . 

*  Plans  should  be  compatible  with  other  study  objectives, 

3.  Economic  Criteria 

*  The  benefits  and  costs  should  be  expressed  in  comparable  terms  as  fully  as 
possible.  All  evaluations  of  alternatives  should  be  based  on  the  same  price 
level  and  the  same  interest  rate,  and  a  project  life  appropriate  to  the  plans 
being  studied,  but  in  no  case  greater  than  100  years. 

*  Ehch  alternative  considered  in  detail  must  be  "justified"  in  tie  .-Knae 
that  total  beneficial  effects  associated  with  the  objectives  are  equal  to 
or  exceed  the  total  adverse  effects  associated  with  the  objectives. 

*  Project  benefits  should  be  based  on  analyses  of  conditions  witioout  and  ^ith 
a  project,  using  methodologies  described  in  "Economic  and  En vironifien ta  1 
Principles  and  Guideli.ies  for  Water  and  Related  Land  Resources 
Implementation  Studies"  and  Corps  of  Engineers  regulations. 

4.  Environmental  Criteria 

*  Plans  should  be  formulated  to  preserve  and  enhance  tlie  givaMfy  of  tlie 
natural  environment.  To  the  extent  practical,  significant  rosourcos 
including  riparian  habitat  and  associated  willlife,  land,  air,  water,  open 
space,  scenic  and  aesthetic  values  should  be  preserved  and  enhanced.  Any 
advert  effects  which  cannot  be  avoiile<l,  if  a  propo.sed  action  were  implemen¬ 
ted,  should  be  delineated;  other  alternatives,  if  possible,  identified; 
and  if  appropriate,  mitigation  plans  (level  Ofaed . 

*  Potential  projects  will  not  result  in  an  average  ann\ial  net  loss  o'" 
riparian  habitat  as  compared  to  the  future  witlaout  proiect  ctanditiori . 

Any  project  related  loss  of  riparian  babitat  will  be  initigate.J  fo'- 
project  lands. 

*  Consideration  should  be  given  to  eval.Hting  an!  preca-Tvim  iustarioal, 
archaeological,  and  other  cultural  re;3ourcc,s. 

5.  Social  Criteria 

*  Consideration  should  be  given  bo  ffif-^ty,  liealth,  coiTniunity  ootasion  ,  vtI 
social  well-being. 

*  Displacement  of  people  shcauld  be  minimized  to  tfie  extent  practicable. 

*  Effects  of  a  project  on  regional  development,  including  income,  employment, 
business  and  industrial  activity,  popul.ation  distribution,  and  rlesirabU? 
coimuaity  growth  should  be  considered. 


*  The  alternative  plans  should  be  workable  within  the  constraints  of  present 
and  potential  future  government  structure/  function,  relationships,  and 
associations  in  the  study  area. 

C.  ftenagement  Measures 

Within  tfie  framework  of  plan  formulation  criteria,  a  wide  variety  of 
measures  were  identified  to  meet  the  planning  objectives  identifies.  The 
majority  of  the  measures  were  eliminated  from  further  consideration  because 
they  lacked  economic  justification,  or  didn't  provide  acceptable  solutions. 
The  measures  that  were  retained  provide  the  basis  for  formulating  alternative 
plans.  An  action  measure  was  considered  throughout  the  planning  process  for 
conparative  purposes.  The  following  is  a  list  of  tie  various  measures  tlat 
were  identified  and  considered  as  means  for  meeting  the  study  objectives: 

1.  Flood  Control  Measures 

a.  Structural  measures 

*  Increase  of  cbennel  capacity 

*  Improvement  of  chinnel  inlets 

*  Reservoirs 

*  Bypass  channel 

*  Bridge  replacement 

b.  tton structural  measures 

*  Flood  warning  s^'stem 

*  FloodwaIls''floodprO'Of in  1 

*  Floodplain  rrvanageiTien t 

*  Flood  emergency  ac tior^  plan 

*  Relocation 

2.  Bank  Protection  Measures 

*  Bank  stabil  iza  tion 

*  Bypass  channel 

*  Reduce  disclHrie 

3.  Recreation  Measures 

*  Additional  bike  aiTi  [>?deslrian  p>. ‘hs 

*  Additional  river  access 

*  Additional  picnic  sites 

*  Additional  active  play  ire.;- 

4.  Fish  and  Wildlife  Metsurcs 

*  Protection  of  .'>xist  inn  from  it'vc’  ‘pa-nt 

*  Mitigation  of  constru'-t  i  )n  iinp-ic!- 

*  Public  -iCceSH  I  1  r’esoiir'ci'  ir-a.;  rt  n,,'  j,,-,  *  p>,-. 

B.  Cultural  Resource  Measurr-r 

*  Protection  of  know  r‘>.soiirces  1  rom  devel  njaifn ; 

*  Ciution  not  to  destroy  un  1  isir'vere  i  re.sour'o  ■  durino  devcl  opmen  t 
Preconstruction  tpstinu  t'*  i'ioniify  i  ind  i  tCc.  ci  rc,;  >urces 


t.  lori  Me.  i  -sure 


!  Lri'ier  triirf  ^te-isure,  ttvj  Fecleral  iSovernment  woijld  tike  no  notion  to  e^lf^vinte 

tloixi  pro-j!.;>i!is.  Tffc?  Kocj.nles  Wdsh-Potrero  Creek  I^instream  and  its  adjacen*- 
i  -iin.'-  .;o  dt!  r>ot  altered  for  flooJ  control  o''"ks.  Reorea  t  ior-, 

i:ote:irial  and  developnutnt  would  not  be  assisted  by  Federal  floo'l  control 
fe.iturr?^  and  as.sociated  oost  par  tici[»  tion .  Existing  wildlife  tebitat  would 
f  anntini.M  to  b^  lost  by  erosion,  local  ctannel  modifications,  and  land  use 

claaiie.  This  ::i.?i3ure  will  oe  consi.dered  furtiier  in  order  to  compHre  the  effect 
jT  t  alternative  pi, ms  to  aanditions  expected  to  occur  with  no  Federal  par  t  j  ci  t>a  1 1  jn  , 
!  and  is  oxnariynnus  with  tl>e  without-project  condition. 

D.  r-LANb  BV  oTiirRS 

f  !  a  i  :  1  '»->  ore:  ,-i 'a '■  i  xi  af  tills  Feasibility  Report,  eoor  3  ina  t  i  on  ras  ‘>?r-n 

1  :;'e  i-:  -  p ; 1  i  ,  na'.ioer  -.f  aovernmen  t  . lOt.-n '  ir-s  wb',  are  rasponsiole  t  or 

I  i::ip;-',Oii  iaa  plans  •..■rii 'h  ruy  eittier  address  or  imfHct  tlie  planniria  oliiecti/es 

i  '  t  ,13  '•  K' .  Il>»  a’’ 1  o.vin:,i  project  in  the  study  area  i  .=  currently  unl.ar 

1  o-nso)e  .i-ii'n; 

’  p  ',;  ;  i  a,-. 'h  Itialy  iiy  Arizona  tiepH r tmen t  of  Vlatar  Res''U’':'es 


.  iL'  A.oe:  :  "e ,  i-ir  tj^'o  r  .f  Water  Rosources  'AllWRl  has  prepa''ed  a  teasiia  i  1  ity 
..'.'va  reporr  lailyzaar  a  fi:o<-Kl  contr.ol  dam  aiad  discharge  channel  in  Ephrai.r. 
.'o  WiSt.,  .  t  -  ibut.a  ry  of  Wryjales  Wash.  The  dam  woo,  11  -:tore  ’ rel.aa.se  the 
fiar.i.  Tra-  •  ha  i  w.C':l  1  pa  d  iscaf  le  1  .a*"  tlir*  .sa.iie  i'at=‘  tla  t  t.>' 
a...h..v-ay  emb > ■  i 'rjnen t  releases  it,  an  1  t'lae;*et.oro  would  tic*:  have  i 
■■  •  ii  p  o  rha  rjea  k  di.sckBries  i.f  th'  'd-xj  a  i  Wa,sh/?.ot''ei‘o  "'re.'*’, 

all-'  o  ■  '■.hvre  i  .s  ri-o  a.ssur.a  ’-.o  •-hat  thi;=  :1am  a  1  t.-T:''. '' t  i  vc  vi’’ 


"ill.-  y.ial's  .ajsh  ^!*a!  :  .-r.-.  P'-opP  re  i: :  s ‘-piU  '!.:‘.:-ho:  1-^'. 
,  ‘  1  •  .:  • 'K:'  'C:  a. la  i  ;a  n  :  ’'lii  a  a'd/:''  :  ,  '  I  o  a  ■-  a".  3 

,  ,  >h  i .  .  ;  '  I  I  h  a  I  i  ie  i  cat.  tw  i  t  r  a  '  :  , 
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First  iteration 


a . 

In  the  first  iteration  of  the  reconna  issince  phase/  tlaf-  '  on 

reducing  flood  damage  in  the  United  States/  however,  since  approximate!/  -Wt.  of 
the  study  drainage  area  is  in  Mexico,  tlie  International  Boaridacy  was  not 
considered  as  a  constraint,  and  possible  measures  in  Mexico  were  conside-ei . 

Table  15  illustrates  the  alternative  measures  investigat'd  in  'b  ‘irr: 
iteration,  their  location  by  reach,  their  costs,  annual  c;..;ts,  ind  i nnii:’ 
benefits  in  terms  of  1984  price  levels,  and  trie  result  of  thct  i  i  v  r'stiga  “  ;  o-;  . 
Figure  8  illustrates  tte  locations  of  these  measures  witliin  tlje  study  ares. 
Structural  solutions  investigated  includeii  dam  an  3  ci-Hunel  rieo  -  jr  -s. 
Nonstructural  solutions  included  a  flood  warning  system,  flot'rSw’.  M  "  -'.n 

reloca  tions. 

b.  Second  iteration 

In  December  1984,  ttie  U.S.  Coirmissioner ,  Tnternati  tnal  Boundi*'.  Tin 
Oommisoion ,  United  States  and  Mexico,  advised  t.he  l.ir  Arigel-is  .istri'.  nJ;.’:  O'-- 
(D.E.'i  that  Mexico  was  not  interested  in  joining  in  a  sturiy  )f  •'iOi,-;  "  .  y  . 
works  in  ixith  countries.  The  second  iteration  wns  thitrefore  'i.-.e  i  -,s  :  '  . 

moiify  measures  based  upon  the  International  Boundary  constua  in  "s ,  T-n  o  nis' 
iteration  also  reanalyzed  potential  measures  it  Chela  Vista  jiiclui::.:  '  x 
upstream  dams. 

Table  16  illustrates  tiie  alternative  measures  invest  ina  i  ‘-u,  an- 
iteration,  their  location  by  reach,  their  first  cists,  innui’  ■  nr'-  ii-;:.; 

taenefits  in  berms  of  1984  price  levels,  and  the  resul  t  of  to.'  i.a;esti  -.1 
Figure  9  illustrates  the  locations  of  these  ine-asures  within  tlio  ;',tjdy  oo’ 

c.  Reconna  issance  plnse  recorrmenda  tions 

The  reconna  issance  phas*e  identified  three  imeasures  which  snowed  pit:-;,.'  i  r  ■ 
Federal  interest  (Table  171.  They  were  tlie  lateral  oollecbo;'  ciannu  1 

Chula  Vista  cEtinnels,  and  channelization  tlirougtiout  th’  un iiiiprov^od  sc-' 

4).  A  floci  warning  system  tad  not  txeen  evaluated  in  tf'rms  '  e.jononi ’• 
justification,  liowever,  it  was  determined  that  such  a  .system  should  fuj-th^'- 
consi^dered  becausf-  of  the  system's  potential  for  saving  lives  t!  1  ■■'duoim 
fLood  da.nages.  The  above  measures  will  ioe  descrilx?d  in  detail  in  '  •'  ri  of 

thi-s  chapter.  Tt  was  decided  tint  pot-ntial  .solutions  i-a  Mox-  -o,  ,  o-'..  i: 
solutions  which  may  have  been  econom  ic  a  1 1  y  justified,  wvdd  not  ' ’e  r  idn;  1  . 
tiae  feasibility  olaa.ae  . 

Reconaa  issance  analysis  i^ldica^ed  tint  ttK-v  ■  did  nor  aotxj-'.  ■  l., 
significant  potential  project  im|>acts  on  exi.sting  e:r.’i>'o:i:rio-i  f, '  ■■..•o  ,;r  • 
Analysis  also  indicated  that  ther.e  did  not  app^ir  t-.  l.,e  t.i,  'jo  '  ■ 

(geotechn  ica  1 )  constraints  that  would  prohibit:  dev'^liup:*'.! :  ■!  ‘ 

i  den  t  i  f  ied  .above  . 

2.  Fea.sibiLity  Phase 

Tustified  reconna  i.asance  pha.S''  plans  v^r '  loval  a,!.  ■  ;  ■  ■  i-o  P  i  :  ‘o 

feasioility  phase.  Also,  as  more  te;'[>i  '  .n!  ,'r:Tii'.’  -n 

additional  merasur.js  'wer->  formulated  and  e,)’  Ht  ^g. 
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TABLK  L5 


Summary  of  First  Iteration  AlLernative  Measuits  (19^4 
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TABLE  16. 

Summary  of  Second  Iteration 

Alternative  Measures 

(1984  Price  Levels  @  8 

1/8%) 

WaLcrcoursc/sxtc  Improvemeni  Fir.«iL  Annual 

Considered  Cosl  Costs 

rSxtOOOi  fSxfOOO) 

AnnU'j  I 

Benefits 

(SxIOOO) 

lii*n«*f  j  l 
Cost 

Rai  1  r> 

}  iM'linC''  ki'f  ri'iicH-nii.  1 '  >  ■  m. 

Reacn  2a 

•International 

Boundory 

Lateral  Collector 

Channe  1 

1000  9'3 

225 

2.42 

Further  detailed  studv  warrented. 

Reach  4 
•Chulu  Vjaia 

Chula  Vistn  Channels 
(Protect  Chuin  ViSLo  Only) 

100-year  4010  383 

4S4 

1.18 

yurL^ior  liclmlc-d  .siud^  worri/nLcd. 

Chula  Vista  Channels 
(Protect  Chula  Vista  and 

Other  Vacant  Land) 

100-year  4863  43V 

49.8 

1.13 

Further  dci  iilt-d  siimj  wnrrnnicd. 

♦Potrero  Creek/Marioosa  Canyon  Wash 
(Fipures  ore  for  each  locotiorinov  bor^' 

Single  Puroese  "iooc 

Control  la- 

t3b: 

54 

0.  IC 
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The  feasibility  phase  was  also  accomplished  with  two  iterations.  The  first 
of  these,  or  "third  iteration"  was  focused  on  finalizing  an  array  of  alternative 
measures  that  would  assist  in  solving  water  resource  problems  and  identifying  the 
NED  level  of  protection.  The  final  array  would  then  be  taken  into  the  "fourth 
iteration"  where  more  detailed  designs  were  developed. 

Based  on  the  reconnaissance  findings,  the  feasibility  phase  focused  on 
problems  related  to  specific  sites.  Efforts  were  concentrated  on  areas  affected 
by  the  lateral  collector  channel,  improvements  throughout  the  unimproved  section 
(reach  4),  and  the  Chula  Vista  Channels  (reach  4-5). 

It  was  determined  that  a  detailed  hydrologic  analysis  would  be  needed  for 
with  and  without  project,  present  and  future  conditions  (see  Tables  12A  thru  12  D 
in  Chapter  III).  Hydrologic  Concentration  Points  (C.P.s)  were  selected  to 
analyze  the  efforts  of  the  major  tributaries  (see  Plate  1)  and  to  complement  the 
forthcoming  economic  analysis.  In  the  feasibility  phase,  without  project 
hydraulic  analysis  focused  on  flow  distribution  at  the  border,  reevaluation  of 
the  existing  channel  capacities  in  Reach  4  to  include  that  of  Potrero  Creek  just 
upstream  of  the  Chula  Vista  community,  the  determination  of  the  nondamaging  flow 
frequencies,  the  significance  of  the  Valle  Verde  breakout,  and  the  bank  erosion 
problem  in  the  unimproved  section  downstream  of  Chula  Vista  (reach  4A'. 
Hydraulic  analysis  focused  on  hydraulic  design,  potential  sediment  transport 
problems,  interior  drainage,  and  the  evaluation  of  with  project  overflows. 

The  feasibility  pnase  economic  analysis  focused  on  the  covered  conrret' 
channel  section  in  the  U.S.  (reach  2A ) ,  and  the  entire  length  of  the  unin:pro\  ‘:- i 
section  (reach  4).  Further  analysis  was  not  conducted  in  Mexico  (reaches  1  an: 
2B)  since  solutions  there  were  no  longer  to  be  considered.  No  further  eccincr : , 
analysis  was  conducted  in  the  open  concrete  channel  section  (reach  2;  or  in  t:;' 
downstream  section  (reach  5)  since  solutions  affecting  these  areas  w<^rc  lour.:,;  r.  ; 
to  be  justified  in  the  reconnaissance  phase. 

a.  Third  iteration 

Figure  10,  illustrates  the  measures  evaluated  in  the  third  iteratio:.. 
Figures  11  through  15  are  schematic  illustrations  of  the  without  and  with  (3-i-\!. 
future  condition)  project  lateral  collector  channels.  Figures  16  through  l^j  m-' 
schematic  illustrations  of  the  without  and  with  (100-yr.  future  conditio:, 
project  Chula  Vista  channels. 

*  LATERAL  COLLECTOR  CHANNELS 

The  reconnaissance  phase  led  to  the  development  of  the  lateral  collector 
channel  (LCC)  system.  Conceptually,  two  LCCs  would  be  constructed  just  north  of 
the  International  Boundary  and  would  capture  overland  street  flow  coming  from 
Mexico.  The  LCCs  would  then  put  this  flow  into  the  existing  unfilled  covered 
channel  system.  The  without  project  condition  is  illustrated  in  Figures  11  and 
12. 


In  the  reconnaissance  phase,  the  LCCs  developed  as  open  concrete  channels 
aligned  perpendicular  to  the  overland  flow  (Figure  15).  They  would  be 
constructed  on  the  U.S,  side  of  the  boundary  from  valley  wall  to  valley  wall 
and  would  hydraulically  tie  into  two  existing  covered  channels.  The  Nogales 
Wash  covered  channel  (NWCC)  is  located  on  the  east  side  of  the  valley  and  runs 
under  Robbins  Avenue.  The  Arroyo  Boulevard  covered  channel  (ABCC)  starts  at 
the  border  and  is  located  on  the  west  side  of  the  valley  under  Arroyo 
Boulevard.  The  Southern  Pacific  railroad  runs  down  the  center  of  the  valley 
and  to  some  degree  is  a  barrier  which  divides  the  street  flow  on  one  side,  from 
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that  on  the  other  side.  The  coiniiined  rantrolTiny  capacity  of  rxjth  covered 
channels  vas  determined  tia  7650  cfs.  Tf  both  covered  channels  could  be 
filled  to  capacity;  a  33-year  future  level  of  protection  would  lae  provided.  In 
thie  reconnaissance  pha.^  ;  it  was  tlought  that  if  two  aaparate  collecbcrs  were 
utilized;  the  NWCC  would  be  filled  and  result  in  flood  dartage  east  of  the 
Southiern  Bacific  Railroad  (SPRR),  while  the  ABCC  would  still  be  unfilled 
(Figure  13).  By  connecting  the  two  collectors  with  and  "eqmlizer  chennel"  ; 
both  existing  covered  channels  could  be  filled  before  additional  street 
flooding  would  occur  (Figure  14). 

At  ttae  beginning  of  the  feasibility  phase  a  reevaluation  of  the  overland 
flow  distribution  at  the  International  Boundary  was  conducted  in  cletail  to 
determine  thie  required  collecting  capacity  for  both  pieces  (east  and  west)  of 

thie  lateral  collector  channel  (LCC)  system  and  to  determine  the  required 

capacity  and  direction  of  flow  for  thie  equalizer  channel  loe tween  thie  two 
pieces.  Thie  reanalysis  found  that  the  irajority  of  the  overland  flow  at  the 

border  would  corre  across  on  ttie  west  side  of  the  railroad  tracks.  It  was  found 

that  only  a  small  amount  would  actually  cross  the  border  east  of  the  tracks 
(113  cfs  or  8%  ot  the  total  1410  cis  overland  tlow  for  the  3u-year  tuture 
condition  flood;  and  127  cfs  or  1.5%  of  thie  total  8300  cfs  overland  flow  for 
the  100-year  future  condition  flood).  This  illustrates  that  the  tota^ 
collecting  capability  on  the  east  side  would  be  relatively  small  (Ixetween  110 
cfs  and  130  cfs).  Conversely;  thie  majority  of  the  overland  flow  would  cross 
tlae  border  on  the  v«st  side  of  thie  tracks  and  the  collecting  capability  on  that 
side  would  have  to  be  relatively  larger  (1300  cfs  for  the  20-year  futur-^ 
condition  flood;  and  8172  cfs  for  thaa  100-year  future  condition  floo<il .  This 
analysis  changed  the  reconnaissance  phase  concept  that  the  Nogales  Channel 
(NWCC)  would  be  filled  first  and  that  an  equalizer  channel  wojll  take 
additional  flows  to  thie  Arroyo  Boulevard  channel  (ABCCl  as  v«s  illustrated  in 
Figure  14.  With  the  new  data;  it  v«s  determined  that  ABCC  would  be  filled 
first  and  additional  flow  would  fc>e  directed  bo  tlie  NV'ICC.  Witliout  a 
hydraulically  balanced  system,  additional  flooding  would  occur  on  Ixith  sides  of 
th£  valley  from  floods  larger  than  30-year  (future  condition!  even  though  there 
would  still  be  available  capacity  in  thie  NWCC.  Figures  13  and  14  illustrate 
schismatic  cross  :*ction  of  the  two  separate;  and  a  balanced  LCC  system.  Figuie 

15  illustrates  a  plan  view  of  the  balanced  LCC  system.  This  change 

significantly  affected  both  the  without  and  with  project  loenefit  analysis  as 
can  be  seen  by  comparing  thie  benefits  in  Table  16  to  Tahhe  18. 

Plans  of  the  LCC  system  were  also  developed  with  lower  levels  of  preatectian 
(20  and  28-year  future  condition  hydrology!.  The  results  of  tiae  analysis  are 
illustrated  in  Table  18.  The  net  benefits  were  largest  for  the  33-vear  future 
condition  LCC  system  and  as  such  it  -was  identified  as  tlie  National  Econonic  Deve''o;ai,*ii t 
(NED)  level  of  protection. 

Because  of  thie  dramatic  increase  in  potential  ptcaject  benefits  in  tiae 
covered  channel  section  (reach  7A) ;  it  was  determined  that  a  reanalysis  should 

he  made  of  thie  potential  for  increasing  the  total  channel  capacity  in  that 

reach. 

*  ADDITIONAL  COVERED  CHANNEL  WITH  LATERAL  OOLLECfOR  CHANNFJ. 

It  had  been  detenmined  in  thie  reconnaissance  phase  that  thxa  construction  of 
additional  covered  channel  would  be  thie  least  aastly  and  most  reasonable  mecans 
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to  increase  channel  capacity  in  reach  2A.  The  irost  likely  i.: 

additional  covered  channel  '-jas  determined  to  iae  t!ie  ji'ar.l  ■  aiv/ 

alignment.  This  vvould  provide  reasonable  width  and  is  lis'..'  V:  .  ovd  o  . 

valley  where  the  nrajority  of  the  overland  flows  occur. 

Plans  were  developed  to  provide  50,100,  and  200--yGar  'future  condition' 
levels  of  protection  throughout  reach  2A  (levels  less  titan  I'l-yotr  would  rv  i 
require  additional  covered  chwnnel).  The  outlet  to  t!te  propo.sed  gr  ind 
covered  channel  (GACC)  would  h>e  located  near  the  outlet  of  tl>?  Arr  'yn  }\  ulnvur  l 
covered  channel  (ABCC).  It  was  assumed  that  the  proposed  improve'nen  t  s  in  Reiuli 
2A  would  have  no  impacts  in  reaches  downstream  (Reaches  3,  4,  and  5)  .  T'e 

economic  results  of  this  analysis  are  illustrated  in  Table  18. 

The  economic  analysis  of  the  50,  100,  and  200-year  t/xi  an  i  *  1 1 1  ♦.  i.-nti  1 

covereti  channel  system  showed  that  all  tltree  plane  as  a  whole  wern  o ijst i  f,  if  1 , 
however,  the  net  benefits  were  not  as  great  as  for  tiae  33-yeir  ToXl.  Thi.'. 
indicates  that  the  additional  covered  channel  wo'jld  i.ot  inc>eirenti  11  y 
justified . 

In  the  analysis  of  tie  LCC  system,  it  was  assuire;i  tlvat  tie  four  exi.il  iii  j 
inlets  to  the  covered  channel  system  would  remain  in  the  .aane  coufiition  as  t ley- 
are  at  present  (1987).  A  3snsitivii.y  analysis  was  perforiiie<l  in  tie  thiiri 
iteration  to  determine  what  potential  effect  that  inlet  comlition  chinges  .night 
have  on  the  various  LCC  plans.  Four  scenarios  vvere  de-veloped.  They  wer.a  (!' 
all  inlets  remain  as  they  are  at  prescant  (2)  all  in’ots  lecome  100%  plugged  ( .' ■ 
all  inlets  become  100%  clean  and  clear,  and  (4)  ne^asures  are  constructed  in 
Mexico  which  would  hydraulically  fill  the  existing  covered  channels  t.hnare. 
Table  19  illustrates  the  results  of  thi.a  a;ialysi.s.The  analysis  oonsi -.ie!  cl 
various  levels  of  protection  from  20-year  to  200-year  (fiit  ure  Cf.a'ui i  ;■  Lui'i l  . 
^nsitivity  analysis  found  tiaat  for  the  fir.st  three  saanarios,  *he'  LO.'s  wf-l  i 
be  justified  and  the  33-year  level  of  protection  wouhl  ix.»  thk'-  'ifiri.  In  ‘h- 
fourth  scenario,  there  woul<.l  still  he  the  .sane  not  flooi  revhK-t.i.H:  ivnuar'it.n  f  ■ 
the  Arizona  oommuiiity  except  that  they  would  le  prcvi.ie.h  i.'v  ;.ifi  i.f.  f 
constructed  in  Mexico. 

*  CHANNELIZATION  IN  REACH  4 

In  the  reconnaissance  phase,  it  was  concludei  that  ail  1  ir  i.nvi '  -rvilv.c  ■  ;  d  : 

he  required  to  determine  wiether  there  wouf-)  'i>'-  >.  i  i  fie  ;  ■  -  i;,;  on  ■ 

chennel  solution  in  the  unimproved  saction  (reacli  41.  T!  -was  knnwn  in  t;.n 

second  iteration  that  there  was  a  significaiit  breakout  )f  d.ig.^'e.s  Wash  '  ;  th- 
Valle  Verde  comnunity  (see  Figure  7),  however,  tie  channel  .r'afacity  '4  NVauii^' 
Vi-jsh  at  that  location,  the  nondaiTagin'ii  frequency,  an!  the  ii-ipi.-t.-  >1  t'V' 
increa.sed  discharge  frequency  values,  needed  to  le  evaliat^d. 

In  order  to  evaluate  the  potential  laenefits  in  hie  unimpi  '  '-d  .an  -  ,  -i,  -e.  -i 
4  was  broken  up  into  seven  economic  subreacle.s  (Plate  3).  rhx-  .nirpv-e  i  t  'i; 
was  to  separate  higher  damage  areas  from  lower  damage  areas.  F  -n  -xriiapl  ',  i! 
VBS  presumed  thiat  Chula  Vi.sta  and  Valle  Verde  (Subreacle.s  4- i  an  3  -1-5 '  w^n- ^ 
Ixath  high  dairage  areas  because  they  were  developed  and  tleica  w-are  I'r.-akout.s  n: 
fcoth  locations.  On  the  other  hand,  the  area  in  letwe-’ii  o.'rrmnfni ;  i'vn 

(Subreach  4-4)  is  relatively  undeveloped  and  would  not  providf-  nviny  econonj  - 
benefits.  With  the  development  of  subreaches  in  re.ich  4,  and  tix^  '  .‘suitini 
laenefit  assessment  of  the  subreaches  (Table  20),  the  .st  udy  tenm  r.xanil  y-i  1  t  Iv^ 
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potential  for  channelization  throughout  the  unimproved  section.  The  calculated 
annual  benefits  for  the  20,  50/  and  100-year  channels  were  converted  into 

adjusted  present  values  using  an  amortization  rate  of  3  7/3%  and  October  1986 
price  index.  This  value  indicated  the  imximim  construction  costs  that  would  result 
in  an  economically  justified  project  for  any  particular  level  of  protection. 

The  results  of  this  analysis  indicated  that  in  terms  of  channelization,  only 
subreach  5  (Chula  Vista)  would  be  economically  justified. 

*  VALLE  VERDE  OVERBANK  CHANNEL 

As  a  result  of  the  above  Reach  4  economic  analysis,  it  was  determined  that 
channelization  in  the  Valle  Verde  subreach  would  not  be  incrementally  justi¬ 
fied.  Another  type  of  solution  was  developed,  however,  to  reduce  flood  danage 
to  the  Valle  Verde  community  (Figure  10).  It  was  named  the  Valley  Verde 
Overbank  Channel  (WOC).  This  solution  '.vould  consist  of  a  flood  v>rall  running 
along  the  east  shoulder  of  U.S.  Higfiway  89  east  of  the  Valle  Verde  coimiunity . 

Tie  floodwill  would  eliminated  tiie  breakout  of  Nogales  Wash  into  Valle  Verde  up 
to  th»e  design  level  of  protection.  It  would,  however,  raise  the  flood  stage 
east  of  the  floodvall.  The  structures  e.ast  of  the  proposed  WOC  ate  produce 
transfer  warehouses  whichi  have  floor  elevations  four  to  five  feet  higher  thv' 
thie  ground  elevation,  so  it  \»as  assumed  th«t  tlood  dairages  would  be  minimi  up 
to  that  raise!  fLoor  ele'/ation. 

Initially,  benefits  for  ttae  WOC  were  calculated  at  the  10,  25,  50,  and  100- 
year  levels  of  protection  without  considering  any  loss  of  benefits  for 
potential  induced  dbnegcs  on  tlte  east  side  of  tlie  floodwall.  The  economic 
findings  shewed  tiaat  the  10  and  25-year  plans  would  not  be  economically 
justified,  Iwt  tie  50  and  100-year  plans  showed  potential  for  economic 
justif  ioa  tiori .  These  larger  protection  levels,  liowever,  would  inundate 
buildings  (atx've  dock  hEight)  in  the  east  valley  th^t  otherwise  would  not  get 
flooded  even  in  a  standard  prooect  flood,  it  was  foiHid  thvat  thie  net  rfisult  of 
the  induced  cianHqe  would  reduce  benefits  so  that  tlie  50  and  100-yeur  VVOC  would 
no  longer  l>?  Justified.  For  thEse  reasons  all  W(X1  plans  were  dropped  from  further 
considera  '■.ion . 

*  CHULA  VIETA  CHANNELS 

Contiriueii  analysis  of  thie  Chula  Visti  channels  fo<:u.S(‘.3  on  thie  hydraulic 
problem  of  eliminating  flood  flow  from  throe  different  sourms  (Nogales  Vfesh 
breakout,  Valle  Verde  breakout,  and  Potrero  Creek  hire.akout)  .  Figures  16  and  17 
illustrate  thie  witlout  project  condition.  Many  cincoptLEl  plans  were  analyzed 
for  this  rea.son. 

It  was  determined  ttet  the  most  economical  approach  to  thE  problem  would  Ije 
to  divert  all  flood  waters  into  Nogales  Vfash  upstream  or  south  of  Chula  Vista. 

An  interceptor  channel  would  carry  Potrero  Creek  e<»stwarJ  to  ,a  new  confluence 
with  Nogales  Wfish  (Figures  18  and  19).  ThE  breakouts  of  Nor  ,les  Wash  above 
Chula  Vista  and  at  Valle  Verde  would  also  be  captured  by  this  interceptor 
chiannel  and  conveyed  to  thie  new  confluence.  ThE  combined  flows  would  thEn  iae 
conveyed  along  thE  east  side  of  Chula  Vista  in  an  enlarged  chBnnel .  It  was 
also  determined  thaa  t  thE  cost  of  the  interceptor  channel  could  be  reduced  by 
tying  it  into  a  knoll  just  .southwest  of  Chula  Vista  ratlEr  than  thE 
U.S.  Highrway  89  bridge  as  was  originally  considered.  This  concept  also 


eliminated  certain  negative  environmental  impacts  associated  with  the  bridge 
connection . 

It  was  determined  ttiat  a  totally  entrenched  interceptor  channel  large  enough 
to  contain  the  entire  design  flow  would  not  be  economically  justified.  As  a 
result?  alternatives  were  developed  that  would  utilize  a  berm  or  levee  on  the 
north  side  of  the  interceptor  channel/  to  help  contain  the  flow.  This 
channel/levee  concept  became  known  as  the  Chula  Vista/Potxero  Interceptor 
Channel  (CVPIC)  and  was  designed  as  a  trapezoidal  earth  hxottomed  section. 

Tha  enlarged  Nogales  Vfesh  clannel  was  designed  as  a  rectangular  concrete 
section,  laecause  of  thie  limited  rights-of-way  t)e tween  thie  Old  Tucson  Highway 
and  the  Southern  Pacific  Railroad  embankment,  and  for  thie  purpose  of  minimizing 
thie  spans  of  two  required  bridges.  It  was  determined  that  an  energy  dissipator 
would  be  required  to  reduce  the  velocity  of  the  water  at  the  downstream  end  of 
the  project. 

Costs  and  benefits  for  the  Chula  Vista  Channel  System  were  developed  for  the 
5,  10,  20,  50,  and  100-year  (future  condition)  plans.  The  NED  appeared  to  he 
the  20-year  level,  however,  the  100-year  net  benefits  were  just  slightly  less. 
Ibble  18  illustrates  the  economic  results  of  the  various  plans. 

*  BANK  PROTECTION  IN  REACH  4A 

As  was  described  in  Chapter  III,  Section  C,  tank  erosion  is  a  significant 
problem  in  Reach  4A.  In  the  third  iteration,  this  problem  was  analyzed  to 
determine  the  extent  of  past  erosion,  the  most  probable  locations  of  future 
erosion,  the  extent  of  existing  and  potential  land  development  on  lands  that 
are  subject  to  erosion,  and  the  potential  economic  benefits  which  may  be 
achieved  with  a  hank  protection  alternative. 

Analysis  found  that  approxinrately  50%  of  the  lands  that  are  subject  to 
erosion,  are  not  developed  at  this  time.  Analysis  also  found  that  those  lands 
subject  to  hank  erosion  are  typically  located  within  the  Federal  Emergency 
htenagement  Agency  (FE2MA)  floodway.  As  such,  FEMA  regulation  would  ijrevent 
development  of  thiese  lands  even  if  thtey  were  protected  from  future  bank 
erosion.  Thie  only  way  to  rake  these  lands  developable  would  be  to  increase  the 
channel  capacity  to  a  level  where  thiey  would  be  removed  from  the  floodway. 
Again,  this  was  determined  not  to  tie  economically  justified,  even  when  the 
resulting  "location  benefits"  were  included. 

During  the  course  of  this  study,  the  U.S.  Soil  Conserve tion  Service  (SCSI 
installed  two  lines  of  Kellner  jacks  in  hopes  of  stopping  tie  e'uo eion  two 
locations  near  Firestone  Gardens  (see  Figure  4).  To  date,  these  lines  seem  to 
be  effective.  Sediment  is  being  deposited  and  vegetation  is  growing  between 
the  jacks  and  the  hank  line.  The  installation  of  the  jack  lines  will 
undoubtedly  change  the  projected  erosion  rates  that  were  determined  in  the 
Corps  analysis.  Due  to  the  fact  that  1)  the  future  effects  of  the  jack  lines 
are  unknovm  at  this  time,  2)  preliminary  analysis  indicates  that  traditional 
bank  protection  measures  would  not  be  economically  justitied,  and  3)  the  Soil 
Conservation  Service  is  working  toward  solving  the  erosion  problem  in  the  study 
area,  it  was  determined  that  this  study  would  not  continue  with  analysis  of  the 
erosion  problems.  At  the  time  of  this  report  the  Soil  Conservation  Service  is 
not  investigating  other  hank  erosion  problems  along  Nogales  Vfash  or  Potrero 
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Figure  16 

CHULA  VISTA  CHANNELS 
Without  Project  Plan 


Figure  17 

CHULA  VISTA  CHANNELS 
Without  Project  Section  (B-B) 
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Figure  19 

CHULA  VISTA  CHANNELS 
With  Project  Section  (B-B) 
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TABLE  19.  Sensitivity  of  Future  Inlet  Conditions 
(October  1986  Price  Levels  @  8  7/8") 
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Creek.  Future  involvement  of  SCS  may  be  provided  upon  specific  requests  made 
by  the  local  communities. 

b.  Fourth  iteration 

Figure  20  illustrates  the  measures  investigated  in  the  fourth  iteration. 
Prior  to  initiating  the  fourth  iteration.  Corps  representatives  again  met  with 
the  local  sponsor.  The  results  of  the  third  iteration  were  discussed  and  a 
consensus  was  reached  as  to  what  measures  would  be  taken  to  the  final  or  fourth 
iteration  of  feasibility  phase  design.  Based  primarily  upon  economic  justific¬ 
ation  and  specific  goals  (to  be  discussed  further  in  Section  F.2  of  the 
chapter)  of  the  local  sponsor,  the  following  measures  were  identified  as  those 
to  be  taken  into  the  fourth  iteration; 

*  33-year  (future  condition)  lateral  collector  channel  system 

*  100-year  (future  condition)  Chula  Vista  channel  system 

*  20-year  (future  condition)  Chula  Vista  channel  system 

*  flood  warning  system 
recreation  plan 

NOTE:  A  recreation  needs  assessment  performed  in  the  third 

iteration  illustrated  that  there  was  a  need  for  recreation  facilities  in  the 
study  area.  A  specific  plan  could  not  be  developed,  however  until  the  fourth 
iteration  when  lands  (available  for  recreation)  were  identified,  and  the 
potential  recreation  impacts  upon  the  riparian  habitat  could  be  determined. 

In  the  fourth  iteration,  the  final  array  of  alternatives  were  taken  to  the 
final  feasibility  phase  level  of  technical  analysis.  This  included  hydraulic 
design,  engineering  design  and  cost  estimates,  recreation  and  aesthetic 
treatment,  design  and  cost  estimates,  environmental  analysis/mitigation 
requirements  and  cost  estimates,  real  estate  requirements  and  cost  estimates, 
and  the  final  evaluation  of  potential  project  economic  relationships.  Figure 
20  identifies  the  measures  evaluated  in  this  iteration;  Table  21  is  a  summary 
of  the  resulting  economic  analysis. 

(1)  LATERAL  COLLECTOR  CHANNEL 

No  significant  changes  were  made  in  the  design  concept  of  the  lateral 
collector  channel  (LCC)  system.  Engineering  plans,  profiles,  and  cross 
sections  were  developed  (Plates  5  and  6).  Due  to  the  fact  that  the  LCC  system 
is  entrenched  and  is  located  in  an  area  of  dense  urban  development,  it  was 
determined  that  the  environmental  impacts  resulting  from  this  solution  would  be 
minimal  (see  attached  environmental  assessment).  This  measure  would  not 
provide  an  opportunity  for  recreational  development  as  it  would  be  located  in  a 
congested  border  crossing  setting  where  it  is  important  to  move  people  and 
vehicles  through  as  quickly  as  possible.  The  visual  or  aesthetic  impacts  of 
the  LCC  would  be  minimal.  However,  a  project  safety  fence  along  the  open 
portion  of  the  LCC  (east  of  the  railroad)  would  be  required.  Color  coating 
this  chain  link  safety  fence  and  incorporating  a  matching  scheme  of  bright 
colors  and  supergraphics  on  the  grated  inlet  in  the  west  side  channel,  would 
mitigate  the  LCCs  visual  character. 

It  was  determined  that  there  would  not  be  real  estate  costs  associated  with 
the  LCC  system  since  this  feature  would  be  constructed  within  a  60-foot  IBWC 
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right-of-way  (this  right-of-way  extends  60  feet  both  north  and  south  of  the 
International  Boundary)  and  portions  of  existing  City  of  Nogales  street 
rights-of-vay.  No  privately  owned  lands  would  be  required. 

Final  hydraulic  analysis  of  present  and  future,  with  and  without  project 
overflows*  (Plate  4)  provided  the  economic  analysis  as  outlined  in  Thble  21. 
These  results  affirm  the  position  that  the  33-year  future  condition  (44-year 
present  condition)  LCC  system  vould  provide  the  NED  level  of  protection. 

At  several  times  throughout  this  study,  concerns  were  raised  about  the 
possibility  of  odor  escaping  from  the  covered  channels  via  the  LCC  system. 
These  concerns  were  accounted  for  in  the  final  design  phase.  Both  the  open  and 
grated  collector  channels  were  designed  with  an  invert  higher  ttan  the  normal 
water  surface  in  the  existing  covered  channels.  This  would  prevent  dry  weather 
low  flows  in  the  covered  channels  from  entering  the  LCC  system.  Any  water 
entering  the  LCCs,  however,  would  drain  into  the  covered  channels.  Also 
designed  into  the  system  are  flap  gates  on  all  pipes  connecting  the  collector 
channels  to  the  covered  channels.  This  feature  would  prevent  even  high  flows 
in  the  covered  channels  from  backing  up  into  the  LCC  system,  and  would  also 
significantly  reduce  the  possibility  of  the  LCC  system  transmitting  odor  from 
the  existing  covered  channels. 

It  was  determined  that  the  existing  covered  channel  system,  which  originally 
had  a  project  life  of  100  years,  has  a  remaining  project  life  of  approximately 
50  years.  This  is  a  result  of  scour  from  the  constant  flow  of  water  in  the 
channel  invert  over  the  past  50  years.  As  such,  in  order  to  be  consistent  with 
the  proposed  project  life  of  the  LCC  system  (100  years),  repairs  to  the  channel 
invert  woiold  have  to  be  made  from  the  border  to  the  covered  channel  outlets. 
It  was  also  found  that  in  terms  of  economic  justification  (NED),  the  repair  of 
the  invert  stould  be  accomplished  in  50  years  rather  than  at  present.  The 
present  value  of  this  future  repair  was  determined,  and  inclucJed  in  the  first 
c»st  of  the  LCC  (see  Tbble  25F;  line  titled  "Future  Bepairs/Replacement") . 

(2)  100-YEAR  CHULA  VISTA  CHAl»JELS 

Several  significant  engineering  changes  were  nade  to  the  Chula  Vista 
Channels  (CVC)  in  the  fourth  iteration.  Plates  7  and  8  illustrate  this 
measure.  Detailed  hydraulic  design  found  that  because  of  high  velocities  and 
sc»ur,  tha  Chiula  Vista /Potrero  interceptor  channel  (CVPIC)  would  require  a 
grouted  stone  bottom  rather  than  earth  as  had  teen  considered  in  the  third 
iteration.  It  was  also  determined  that  the  berm  on  the  north  side  of  the 
interceptor  channel  (used  to  contain  a  portion  of  the  flow)  would  have  to  be 
somewhat  hugher  than  originally  considered.  The  maximum  height  of  this  berm 
above  the  existing  grade  came  to  be  about  12.1  feet.  This  berm  would  provide 
lOO-year  (future  condition)  protection  and  included  3  feet  of  freeboard, 
however,  there  would  still  be  a  chance  of  overtopping  during  the  life  of  the 
project.  To  prevent  the  potential  of  catastrophic  feilure,  the  design 
incorporated  grouted  stone  armoring  on  all  faces  to  include  a  10  foot  deep  toe 
on  the  downstream  side. 


The  alignment  of  the  Chiula  Vista/Nogales  (fash  channel  (CVNJ'C)  vas 
straightened  somewhat  more  and  the  slope  of  the  invert  vas  increased  to  obtain 
greater  channel  capacity  in  the  area  restricted  by  the  Old  Tucson  Highway  and 
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the  Southera  Pacific  railway.  As  a  result,  the  size  of  the  energy  dlsslpator/ 
outlet  channel  was  increased  to  compensate  for  this  effect. 

In  the  fourth  iteration,  an  analysis  was  made  of  the  existing  riparian 
habitat  that  would  be  lost  as  a  result  of  implementing  this  CVC  measure,  and  a 
determination  was  wade  as  to  how  this  loss  would  be  mitigated.  This  analysis 
is  described  in  detail  in  Section  4.3  and  Appendix  C  of  the  attached 
Environmental  Assessment  (EA).  The  determination  of  mitigation  requirements 
was  made  using  a  Habitat  Evaluation  Procedure  (HEP).  This  procedure  identified 
the  probable  loss  of  riparian  habitat  in  terms  of  average  annual  habitat  units, 
as  a  result  of  the  proposed  project.  To  ensure  no  net  loss  of  habitat,  the 
same  number  of  habitat  units  would  be  incorporated  into  the  proposed  plan.  It 
was  found  that  only  a  portion  of  the  loss  could  be  mitigated  on  project  lands. 
This,  however^  could  be  accomplished  by  utilizing  riparian  species  of  trees 
within  the  project  rights-of-way  for  aesthetic  treatment  purpose.  This  action 
would  not  incur  additional  mitigation  costs.  It  was  found,  however,  that 
additional  mitigation  would  be  required  and  additional  lands  for  this  purpose 
would  have  to  be  identified.  First,  public  lands  were  sought  to  accomplish 
this,  however,  it  was  determined  that  none  were  available,  as  river  bottom 
lands  in  this  area  are  typically  owned  by  private  Indlvlduals/flrms.  As  a  last 
resort,  private  lands  were  sought  that  already  had  an  existing,  well 
established  stand  of  riparian  habitat.  Lands  along  potrero  creek,  between  the 
proposed  Chula  Vista  Interceptor  channel  and  the  confluence  with  Nogales  Wash, 
were  identified  as  a  likely  source  as  they  1)  already  had  an  established  stand 
of  riparian  habitat  and  would  not  require  extensive  planting,  2)  Potrero  Creek 
would  continue  to  provide  the  required  water  supply  for  this  habitat,  and 

3)these  lands  could  not  be  readily  developed,  even  with  the  proposed  project, 
and  would  be  relatively  easy  to  acquire.  Figure  22  illustrates  the  areas  where 
aesthetic  treatment  (creditable  to  mitigation)  would  take  place  within  the 

project  rights-of-way  and  the  areas  where  additional  lands  would  be  obtained  to 
complete  the  mitigation  requirement.  It  was  also  determined  that  a  small  amount 
of  recreation  activity  within  or  adjacent  to  the  mitigation  areas  would  not 
interfere  with  the  mitigation  plan.  Therefore,  a  recreation  plan  was 

developed,  that  would  be  compatible  with  the  restrictive  project  lands.  This 
plan  will  be  discussed  later  in  this  section. 

Real  estate  requirements  and  costs  were  determined  for  the  100-year  CVC.  It 
was  determined  that  the  land  requirements  for  the  CVPIC  and  the  CITIVC  would  be 
acquired  in  fee  title  or  perpetual  easement.  Additional  lands  needed  for 

mitigation  would  be  acquired  in  perpetual  easements.  Real  estate  costs 
Included  severance  damage  for  several  houses  near  the  project  boundaries. 

The  final  economic  analysis  of  the  100-year  (future  condition)  CVC  is 
Illustrated  in  Table  21.  In  comparison  with  the  third  iteration  no  significant 
changes  were  found  in  either  project  benefits  or  project  costs,  however,  as 
will  be  discussed  later  in  this  section,  the  fourth  iteration  results 
illustrated  that  the  100-year  CVC  measure  would  provide  greater  net  benefits 
than  the  20-year  CVC  and  as  such  would  become  the  NED  level  of  protection. 


(3)  20- YEAR  CHULA  VISTA  CHANNELS 

The  20-year  (future  condition)  CVC  is  mostly  a  scaled  down  version  of  the 
100-year  CVC.  It  has  the  same  project  features,  but  channel  widths  and  depths 
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Figure  21.  Flood  Warning  System 


See  Figure  20,  "Non-Struciural  Measures" 
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are  typically  somewhat  smaller.  Environmental/  recreation/  aesthetic 

treatment/  ’'eal  estate  and  economic  analysis  were  conducted  at  the  same  level 
of  detail  as  for  the  lOO-year  CVC.  The  economic  results  of  this  measure  are 
illustrated  in  T^ble  21.  It  should  be  noted  that  the  results  of  the  third 
iteration  indicated  that  the  20-year  CVC  would  be  the  NED  level  of  protection/ 
however/  estinated  construction  costs  for  this  me.asure  increased  over  those 
estimated  earlier  and  the  net  benefits  decreased.  As  a  result/  the  100-yaar 
design  was  identified  as  the  NED  level  of  protection. 

(4)  FLOOD  WARNING  SYSTEM 

In  the  fourth  iteration/  the  flood  varning  system  (FWS)  was  analyzed  in 
detail  (Figure  21).  This  system  would  cover  approximately  76  square  miles  of 
drainage  area.  The  hardware  of  this  system  alone  would  provide  approx  irately 
one  hour  warning  of  an  impending  flood  to  much  of  the  flood  prone  areas  in  the 
Nogales  W^sh  drainage  basin.  This  system/  however/  coupled  to  other  fl<aod 
warning  systems  and  data  bases  of  the  National  Weather  Service  (NWS)  would  have 
an  extended  advanced  warning  time  of  approximately  six  (6)  hours.  Not  only 
would  there  be  a  significant  reduction  to  the  threat  of  huran  life/  but  eno'ugh 
tiime  would  be  provide*!  so  that  flood  fighting  taechaiques  could  be  utilize*!  to  lOaduce 
significant  fl*ood  darage. 

The  FWS  would  utilize: 

7  -  self  reporting  rain  gages  (SRRG) 

3  -  self  reporting  stream  ga*ges 
3  -  self  reporting  stream  gages  with  sirens 
1  -  fully  equipped  repeater  including  receiving  antenna 
1  -  micro<oomputer 

Four  of  the  self  reporting  rain  gages  and  one  self  reporting  stream  gage  are 
located  in  Mexico.  At  the  time  of  this  report/  it  is  felt  that  these  devices  are 
imperative  for  advanced  flo<od  warning  in  the  downtown  Nogales  /  Arizona 
community.  It  is  understood  that  continued  coordination  would  be  required 
through  the  IBWC  to  enable  these  gages  to  be  installed  and  raintained  in  Mexico. 

The  gages  Ln  Mexico  could  also  be  interfaced  with/  and  provide  flood  warning  to 
the  Sonoran  community/  which  in  itself,  may  provide  an  incentive  to  this  plan. 

Flcxx!  warning  for  the  downstream  portion  of  the  study  area  can  be  provided  with 
devices  entirely  within  the  r>iited  States. 

In  tlie  analysis,  it  was  found  that  the  FWS  would  be  economically  justified. 

The  relatively  short  advanced  warning  time  of  1  hour  pnovided  by  the  hardv^re 
itself,  would  be  increased  to  approx irately  6  hours  with  the  use  of  input  from 
the  NWS.  This  extended  warning  would  provide  enough  time  to  flood  fight  and 
reduce  flood  darage.  The  hirdware  of  the  FWS  has  a  life  expectancy  of 
approximately  20  years.  This  means  ttet  over  a  lOO-year  project  life,  the 
(Components  would  typically  have  to  be  replaced  four  times.  The  replacement 
costs  would  therefore  hive  to  be  taken  into  acco'^t  when  evaluating  the  cost 
effectiveness  of  this  system.  Table  21  shows  the  results  of  the  economic 
analysis  for  the  FWS. 

(5)  RECREATION  PLAN 

As  was  indicated  earlier  in  this  aaction,  the  lateral  collector  channel 
(LCC)  would  not  provide  an  opportunity  for  recreation  development.  Likewise, 
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the  flood  varning  system  (EVIS)  would  not  either.  It  v®s  determined  that  lands 
available  for  recreation  would  be  limited  to  within  tlie  channel  right-of-way  or 
within  the  mitigation  easements  of  the  20-year  and  lOO-yaar  Chula  Vista  channel 
(CVC)  system.  Again  it  is  pointed  out  that  the  mitigation  lands  would  be 
acquired  in  fee  title  or  perpetual  easements.  Further  consideration  indicated 
that  high  recreational  uaa  in  thase  areas  may  signif icantly  impact  the 
mitigation  requirement  to  protect  the  riparian  habitat  within  project  lands.  As 
a  result/  a  recreation  plan  was  developed  that  would  have  minimal  impacts  upon 
the  riparian  habitat  (Figure  22). 

Figure  22  illustrates  the  propoajd  Chula  Vista  recreation  plan  (CVRP)  in 
relationship  to  the  100-year  CVC  measure.  No  significant  changes  would  result 
from  implementation  of  the  20-year  CVC  measure. 

The  recreation  plan  would  provide  three  separate  picnic  sites  and  would  make 
use  of  the  propo^d  15  foot  wide/  1580  foot  long  paved  access  road  as  a 
bicycling/hiking  trail.  E^ch  picnic  site  would  include  a  concrete  slab/  a 
picnic  table/  a  grill/  and  a  shelter  structure.  The  economic  evaliation  of 
this  plan  is  illustrated  in  Table  21.  This  recreation  plan  reduces  the  excess 
recreation  derrvand  in  the  recreation  rtarket  area  (Nogales  vicinity)  by  less  that 
1%  (from  563/191  to  559/992  aimral  recreation  days). 

c.  Summary  of  feasibility  piaase 

As  a  rasult  of  the  fourth  iteration/  it  was  reconfirmed  that  the  33-year 
(future  condition)  lateral  collector  channel  (LCC)  system  was  justified  and 
would  provide  the  NED  level  of  protection.  It  lad  previously  been  determined 
that  the  20/  23  1/2/  50/  100/  and  200-year  level  of  protection  plans  were  also 
justified/  but  woul<l  not  provide  the  NED  plan. 

Both  the  20-year  and  the  100-year  CVC  were  analyzed  in  the  final  or  fourth 
iteration.  The  20-year  CVC  was  taken  into  the  fourth  iteration  since  its  net 
benefits  at  the  end  of  the  third  iteration  were  slightly  larger  ttan  those  of 
the  100-year  CVC.  The  lOO-year  CVC  was  also  taken  to  the  fourth  iteration 
since  its  net  benefits  v.ere  almcst  as  much  as  the  20-year  CVC  and  since  the 
local  sponsor  strongly  preferred  this  measure.  The  results  of  more  detailed 

design  and  development  analysis  in  the  fourth  iteration  indicated  that  the 
lOO-year  CVC  would  provide  the  NED  level  of  protection. 

A  passive  recreation  plan  was  developed  that  would  provide  three  picnic 
sites  and  a  bicycling/hiking  system  for  the  lOO-year  CVC  me/asure.  This  plan 
was  designed  so  that  the  recreation  activities  would  not  impair  the  protection 
response  to  the  riparian  habitat. 

Analysis  of  the  flood  v«rning  system  indicated  that  it  would  be  economically 
justified  and  should  ba  included  in  the  Reoommenvied  Flan.  This  system  would 
significantly  reduce  the  pjossibility  of  loss  of  life  and  reduoa  flood  dartage. 

The  analysis  of  alternative  measures  in  the  feasibility  phase  also  determined 
tl>at  a  comprehensive  channel  in  Reach  4  would  not  be  economically  justified. 
Subsequent  analysis  also  proved  neqativ»3  tor  flixxlwalls  in  the  Valle  Verde 
comnunity. 
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Alttoiigh  it  was  determiaod  t/wt  l>ank  erosion  in  Reach  4A  is  a  significant 
problem,  it  was  found  that  justification  of  formal  bank  protection  measures  is 
unlikely  do  to  the  fact  that  most  of  the  erodible  lands  are  presently  undeveloped 
and  lie  within  the  FEMA  floodway.  Also,  several  lines  of  Kellner  jacks  had 
also  laeen  placed  in  the  reach  near  Firestone  Gardens  and  appear  to  'oe  working 
effectively.  For  these  reasons  it  was  determined  that  the  Corps,  in  this 
study,  woulri  not  continue  analysis  of  bank  protection  measures. 


d.  Developnent  of  Alternative  Plans 

At  tfae  end  of  the  feasibility  phase,  many  alternative  iiieasures  had  iaeon 
developed  to  assist  in  addressing  the  objectives  of  this  study  ( tha.se 
objectives  ^re  illustrated  in  section  A  of  this  chapter).  Measures  once 
again,  are  specific  stalutions  for  specific  problems  at  specific  locations. 

Alterative  plans  v^re  tiien  developed  tiaat  would  oambitae  various  measures  and 
provide  inure  conprehensive  s<elutions.  Ehch  plan  developed  represents  a 
potential  Corps  action  t'na  t  ccjuld  tx?  taken  to  address  the  study  oi'5  jec  ti  ves . 
The  intent  then  is  to  select  only  one  plan  for  implementation.  This  section 
will  identify  the  plans  tivat  were  ideveloped  (*>ction  F.l)  and  will  illustrats 
the  basis  for"  tlieii  developnent  (sectnn  F.21. 

3.  Plan  Identi f ica tion 

The  followin-j  is  an  i''ien t i  f  j<?a t ion  of  ttie  lalans  developed  for  ttiis  rgoart. 
Identif  ied  l>alnw  eacfi  plan  are  the  rmaasures  whicfi  ir?  incloled  in  that 
specific  plan,  ^lost  of  tiif'  measures  iilentified  would  provi'de  a  siiecific  level 
of  protection.  Thi  lev-ii  jf  protection  will  txa  identified  by  twio  n^mloi^r.s 

separated  by  a  '  .  The  first  n.iml-xar  repre.sents  t!ae  "futun^"  level  of 

pr  0  f.e' f  ion  orr,.  7  i- ie.i  by  tfae  me-i.-iure.  Th'  ,5<^ccnd  namlK'r  r"ep‘o,>s,»n  i  s  fha  "jorest'‘nr" 
level  of  jir.oh'cf  1  on  >h-it  would  h?  |orovide.  Tt»>  f  n-  f'ni-"  d  iCf‘=‘r'Mic.' 

agiin  is  loi.a'd  upci  th-'  pr"  r  )<>  ■ ‘ed  ic'.jr"-  lind  •  uid  .  ri..-re  i  .o.>  ri 

f  ut.ur*  '  sf  v"!'-,  r  un.  /  fl  . 

a.  Altei-nrtive  1 

*  Ia‘"uril  m  1  I oc fur-  .-iann-d 

'  t L13-yeir  'h  il  1  Visti 

■  Recreatioiia  1  plan 

*  i'loixi  wirning  system 

11 .  A  *■  1 i  ve 

id ''4‘1-y'ci r  lafut-i’i  ojlluct,),  ■■lani-''. 

*  l-ye  1  r'  'dinl  i  •hiiini'ls 

*■  Peer-.  ■  1  t  iori  pilan 

'  1  I  ,<  •  i  w  t  r  I  i  n- 1  jy  '  1 -ii' 

c.  Al '■"■rna  f  i  ve  'iA 

*  b ')<,'/ 1  V3 -yea  r  laferil  od  lai-  .rhinnel  with  idiificnil  017, .r-d 
chinriol  in  R.oacfi  ?\ 

h.  K)  / 1 2  h— ye  1  r  Via  lie  Verde  -clrji'i  le, 

*  Lf)0/123-year  Chula  Vi.shi  chuinel 

*  i'lo(>d  warning  system 


Altem.^tive  3B 

*  100/133-yGcir  laterTiT.  collector  clHrinel  with  additional  covered 
channel  in  Reach  2A 

*  100/125*-Year  claannel  nnCKiif icationn  to  Reach  3 

*  100/125-year  Valle  Verde  channel 

*  100/125-year  Chula  Vista  channels 

*  100/125*-year  channel  in  Reach  4A 

*  Flood  warninq  system 

e.  Alternative  •) 

*  no  rac  tion 

4.  Basis  Of  Plan  Oeveloputaat 

.'.s  part  of  tile  Corps  intensive  pulal  ic  involvement  pro^qram,  Corps 
represen  ta  tives  it>at  with  tha  local  spansor  at  the  end  of  tlae  third  iteration  to 
letermine  wl-nt  alternative  measures  would  be  detailed  in  the  fourth  and  final 
iteration.  Current  Corps  policy  to  include  Federal  interest/  iVEO  level  of 
protection  and  trie  conditions  reiqui  red  to  eolect  a  plan  other  than  the  NED 
level  of  prote'-'t'ion  were  adlressed.  The  goal  of  the  local  sponsor  was  clearly 
to  provi'de  MO-year  protection  to  Mie  entira  corrmunity  from  ttie  Tnternatiional 
Bound  iry  te  roiflo-nve  if  ttie  Santa  Cruz  River.  Tt  had  !>aen  determined  by 

t'len  ‘:!ai‘  a  poryi.oti  of  t'V  sjxansors  plan  would  not  ';>?  cconoinjcally  jastified 
an!  io  this  plan  ^'ojld  not  !>?  the  "selected  plan".  The  sponsor  iivUcated 

tint  i  •-  would  fully  suppof-y  trae  Corps'  selected  plan,  but  requested  tlvat  a 
local  p’ -an  ILP'  oe  '..ieveloiaed  and  analyzed.  Those  portions  of  the  LP  that  were 
^ound  ti  ';>?  anius-ified  in  earl  ie-  iterations  wore  uplated  in  terms  of  costs 
anri  ioenefits.  Ni  furt!>^r  ti.>dini''al  analysis  ■wa.s  !oe  lone  on 

Trx'  f  4  !  owi-j  1  pa  raar ,  pi  oravil''  tlie  basis  fir  ri>'  dovd  opom . oi'n  o'" 
ttie  p’  uis. 

1  .  Al  r  0--1  I  *  i  rn 


M  *'^rn  1  •:  i  '  ' 
t ■  in  - 1  ■  d  ' 
i  1  1  is'-'--i  t  ‘S,  th  i  0 


in  ':y  \';’D  flood  ooi  1  plan  '1  )i  1  '  1  2-'-yo' i : 
tlK'  •'ecto'irL'’  plan  aiad  fl  o^vl  warnin  ;  ny''‘'er'  I'.i 
;o!  an  . 


'V>Cij.‘v  of  tno  V'yry  liiint-^d  ;>o‘-->ntial  f<)r  recrei’in  ’  i  m  >  i  ■  wi',!  .i 

proje'‘r  lirado,  on-?  ri/.cre  a  tier;  pi. an  wan,  develojoei.  7'  wi.-  i  a i; .  v '  i  tint  my 
a’ditiorval  ie/'ol  noo-'ni-  a;'/  ha/'-  .a-riou.s  i.npictn  'ipo.i  ‘-p.  --ifvi-ii  min'  m,  wlil'i 
w'l  j1  1  ne'iuiro  ;d  ‘  '  i  r  ;  o  i  for  an/  ’  )ss  thane  of.  <  i  '  ;  '  n'  )-i  w  ;  41, 

Itjweve;' ,  ;jro'/i?i>  a  n-' *  .xin-fit  to  t.lie  r.oiTTianity  an.:  i  ' /• '  '  o  ed>*ra' 

i,n  t'^’-ent . 


Tt  was  ifot'onnin-'  i  ^oait  AT '■'>  rrira  t  i  70  1  would  Pa  1  .  ‘a-  ’''elo;-!’  .  ,•  aid 

•vojl  1  al.sj  fall/  ;np[>  i  by  tdaf?  ■.'run  ''-.ij.i'y. 

4.  M  t^rna  i  vm  2 

Al  ter:  1  a  *■  i  2  i -s  tp>  no.TT'  iS  a  1  terra.a  ti  ve  T  with  t'se  ox.op'i  -i  ■:  a  '  p- 

year  4V'"  iriste.ici  af  th?  1 00, ^  1.2 5 -year  CVC.  Fi<(ure  2-1  i'luntrat’S  t'l:.'.  ;  !  an.T'nir 
a  1  ter'Vi  t  i /<;  wn.s  lo  ./'.•)  oioed  on  th>  thir]  it^ratiioia  .asa.ioip'  i  on  tha*"  t  n  i  :s  lowr?;' 
l.ev>’l  of  lorote-r-ion  in.?tn,urr’  uvay  ’•>*  trie  Ni'n  P^-a'i.  Alt'irioli  t'ufi  van  not  the 


CH3e ,  it  was  iiientiCied  as  a  plan  for  comparative  purposes.  This  plan  is  riot 
the  NED  plan  and  is  not  supported  by  the  local  sponsor,  because  of  the  low 
level  of  protection  at  Chula  Vista. 

c.  Alternative  3A 

Alternative  3A  is  one  of  two  variations  of  an  alternative  plan  that 
represent  the  local  sponsor's  goals  toward  flood  control.  The  goal  of  this 
variation  is  to  provide  100-yaar  protection  along  the  inainstem  from  tlae 
Intematioiial  Boundary  tlirough  the  Chula  Vista  community.  figure  25 
illustrates  this  plan.  The  exception  to  this  goal  is  that  no  improvements 
would  be  trade  to  the  open  concrete  channel  section  in  Reach  3.  This  reach 
presently  has  a  design  capacity  ranging  from  approx  ine  tel  y  8700  cfs  to  12,iOOO 
cfs  (30-year  to  60-year  present  condition  level  of  protection)  and  would  not  be 
modified  in  this  alternative  plan.  This  plan  would  include  an  enlarged  LCC 
system  thit  would  capture  the  100-year  overland  flows  at  the  In  tenr.a  Caona  1 
Boundary  and  arlditiiDual  arvered  channel  in  reach  ?A  to  create  a  total  claannel 
capacity  ti>are,  of  lOO-year.  Altho'jgh  some  flood  flows  would  breaV;  out  of  the 
open  concrete  channel  in  reach  3,  danvages  claera  arj  relatively  sirull. 

Caution  sliould  attain  be  noted  that  the  100/133-year  lateral  collector 
channe’  system  and  tire  100/125-year  Valle  Verde  channel  were  not  taken  to  tlie 
final  feasinility  phase  level  of  design,  because  it  had  b«5en  determined  that 
they  w^re  not  economically  justified.  Tiie  local  sponsor,  however,  would 
support  this  a  1  barna tive  . 


1.  A1  torria  tive  3B 

This  a  1  terna  ri  ve  is  trie  second  vorittion  of  ti)e  local.s  plan.  Aiternative  3B 
'would  provide  iOO-ye.ar  protection  on  the  Nogales  I’tash/Potrero  Creek  nHinstern 
from  ttae  In  terna  tiona  1  Boundary  ttJ  tlie  end  of  reach  dA.  Figure  26  illustrates 
this  plan  whic.h  would  include  all  of  tlie  measurus  of  alternative  3A  with  the 
addition  of  channel  .rrxlif  i<oati:'ns  tfaa  t  would  increase  tlKO  level  of  protection 
in  React  3  to  lOO-year,  arid  lOO-year  channel iza  t i oii  in  Reach  4A.  Th?  local 
spuonsor  reques'ed  tlva  t  this  plan  loe  developed  since  it  fully  illustrated  tiae;  •' 
goals  in  regard  to  f]>»d  control,  in  tie  Nogales,  Aricon-i  vicinity. 

, Again,  cauthan  is  noted  tint  tlae  additirans  to  tnis  plan,  tl>-‘  106 '125-yea 
modification  to  Reach  3,  and  th?  100/125-yeav  channal  in  Reach  4A,  w'ere  not 
taken  to  tl»  final  feasi'oility  'livi .a?  level  as  it  Ini  de':or;:ii  md  taat  ti>>y 

were  not  econoinir a  1  Ly  justified. 

o.  Alt  amative  4 

A  "no  actiori"  alternative  'was  dev'’lo[>?d  and  will  o:"  comparad  t>  tl>‘  ottie’’ 
plans  iji  the  follo'wing  .secti''-!.  Thi.s  plan  is  always  considered  where  Fed<-‘ral 
actian  i,s  tieiiri  ''■onrd.der  ed . 

P".  COMP, ARISON  OF  ALTKKNAT I VF  PBAMS 

The  alternative  plan.n  forrnul.ated  in  such  a  way  tint  th^y  exhibit  tne 

potential  for  being  (1)  oamplete  (contain  the  neoissrary  ingredients  to  realio? 
desired  benefits),  (2)  effective  (alleviate  the  pnablems  and  r-Mlize  the 
opportunities),  (3)  efficient  I  the  most  oast  effective^,  and  (4'  acceptalale 


(feasible  from  an  economic,  .eocial,  environmentil ,  political  and  financial 
standpoint).  This  provided  an  effective  way  to  identify  plans  that  were  to  be 
consiiierad  further.  Ttible  22  ilbjstrates  the  comparison  of  the  alternative 
plans  based  upon  the  above  criteria. 

G.  PLAN  SELECTION 

The  goal  again  is  to  tentatively  select  one  plan  for  implementation.  The 
following  analysis  was  used  to  itake  this  selection: 

1.  Alternative  1 

Alternative  1  is  the  NED  plan  and  rreets  all  criteria  as  outlined  alaove.  It 
is  the  only  plan  that  does,  and  as  such,  is  the  Recommended  Plan.  This  plan  is 
discussed  in  detail  in  the  following  chapter. 

2.  Alternative  2 

Alternative  2  was  dropped  from  further  consideration  since  it  is  not  the  NED 
plan.  It  was  determined  that  it  would  not  be  as  effective  as  alternative  1 
since  it  provided  a  lovrer  level  of  protection,  and  was  not  acceptable  to  the 
local  sponsor  and  residents  of  the  Chula  Vista  community  for  the  same  reasons. 

3.  Alternative  3A 

Alternative  3A  was  dropped  from  further  consideration  as  it  was  not  the  NED 
and  because  rajor  portions  of  the  plan  would  not  be  economically  justified. 
This  plan  would  require  additional  feasibility  phase  analysis  before  it  could 
be  considered  for  P^eral  implementation.  This  plan  was  developed  at  the 
request  of  the  local  sponsor. 

4.  Alternative  3B 

Alternative  3B  was  dropped  from  further  consideration  for  the  saiTie  reasons 
as  for  alternative  3A. 

5.  Alternative  4 

The  "no  action"  alternative  will  be  carried  forward  and  used  for  com;»ra  r  i  ve 
purposes  with  alternative  1  (the  recommended  planl, 

6.  Sumnaary 

As  illustrated  above,  alternative  1  was  i:ientified  as  trie  "recorrmenied 
plan".  It  will  be  carried  forward  along  with  the  "no  action"  alternative 
(Alternative  #4). 
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RECOMMEMDED  PLAN 


A.  GENERAL 

This  section  contains  a  description  of  the  "Recommended  Plan",  which  was 
formulated  and  identified  in  the  preceding  section.  A  general  description  of 
plan  components  and  accomplishments  is  included,  as  well  as  significant  design, 
construction,  and  operation  and  maintenance  aspects.  The  plan  will  provide 
flood  protection,  recreation,  and  preserve  fish  and  wildlife  resources  in  the 
study  area. 

B.  PLAN  DESCRIPTION 

1.  Flood  Control  Features 

a.  Lateral  collector  channels 

The  lateral  collector  channels  (LCC;s  would  be  located  just  north  of  th' 
International  Boundary  in  the  City  of  Nogales.  The  channels  would  intercept 
the  Nogales  Wash  33-ycar  future  condi t ion/44-ycar  present  condition  flows 
emanating  from  Mexico. 

The  west  lateral  collector  channel  would  be  an  entrenched  concrete  structure 
extending  162  feet  across  Grand  Avenue/Arroyo  Boulevard.  It  would  have  an  open 
rectangular  cross  section  with  an  inside  width  of  26  3/4  inches  and  walls 
varying  from  approximately  7  to  11  feet  in  height.  The  channel  which  would  be 
covered  with  a  steel  grate,  would  discharge  into  (1)  two  66-inch  diameter 
reinforced-concrete  pipes  with  average  lengths  of  52  feet,  (2)  three  72  inch 
diameter  reinforced-concrete  pipes  with  an  average  length  of  162  ft.,  and  (3) 
one  72  inch  diameter  reinforced-concrete  pipe  105  feet  in  length.  The  first 
five  pipes  would  discharge  through  flap  gates  into  the  existing  Arroyo 
Boulevard  covered  channel.  The  last  pipe  would  discharge  through  a  flap  gate 
into  the  existing  Nogales  Wash  covered  channel  under  Robbins  Avenue. 

The  east  lateral  collector  channel  would  be  a  484  foot  long  entrenched- 
concrete  structure  located  adjacent  to  the  north  side  of  the  International 
Boundary  fence.  It  would  have  an  open  rectangular  cross  section  with  an  inside 
width  of  4  feet.  Its  north  wall,  which  would  be  5.5  feet  high,  would  protrude 
approximately  2.5  feet  above  the  street  surface  for  a  distance  of  344  feet  from 
the  upstream  end.  Its  south  wall  would  vary  from  2.17  to  5.5  feet  in  height, 
with  the  top  matching  the  street  surface.  The  channel  would  discharge  into  a 
59  foot  long  48  inch  diameter  reinforced-concrete  pipe.  The  pipe  would 
discharge  through  a  flap  gate  into  the  existing  Nogales  Wash  covered  channel 
under  Robins  Avenue.  A  6  foot  high  safety  fence  would  be  placed  on  the  north 
wall,  and  a  53  foot  long  steel  grate  would  be  placed  over  the  channel  at  the 
pedestrian  crossing  adjacent  to  the  guard  house.  In  flood  stage,  the  channel 
would  cause  lower  water  surface  elevations  in  Mexico,  up  through  the  200-year 
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flood,  as  compared  to  without  project  conditions.  Only  the  500-year  event  ma;- 
result  in  an  increased  water  surface  there.  This  effect  could  be  avoided  b\' 
lowering  the  channel  invert  by  1  foot.  It  was  determined  that  debris  would 
collect  in  the  International  Boundary  fence  during  flood  stage,  however,  the 
fence  would  not  fail  and  would  not  affect  the  operation  of  the  collector 
channels.  No  attempt  would  be  made  to  keep  the  fence  clear  of  debris. 

b.  Chula  Vista  channels 

The  Chula  Vista  channels  (CVC)s  would  be  located  to  the  south  and  east 
of  the  Chula  Vista  community.  The  channels  would  intercept  the  combined  100- 
year  future  condition/125-year  present  condition  Nogales  Wash  and  Potrero  Creek 
flows  (60%  of  which  emanate  from  Mexico),  convey  these  flows  around  the 
subdivision,  and  then  discharge  the  flows  back  into  the  natural  streambed  of 
Nogales  Wash  just  north  of  the  community. 

The  Chula  Vista/Potrero  interceptor  channel  (CVPIC)  is  a  692  foot  lone 
grouted-stone  channel  and  levee  with  a  trapezoidal  cross  section.  The  CiTI'l 
would  tie  into  a  hill  which  forms  the  west  valley  boundary  and  would  exten.: 
eastward  to  just  west  of  the  Old  Tucson  Highway.  This  reach  of  channel  woul': 
have  a  base  width  varying  from  30  to  60  feet.  The  south  side  slope  height  o: 
the  channel  would  vary  from  about  10.5  to  13.6  feet,  and  the  north  .side  slot-' 
height  of  the  channel  would  \'ary  from  IS  to  22  feet.  The  levee  would  var\-  in 
height  above  the  existing  ground  surface  from  about  5.1  to  12.1  feet  and  hav’  i 
top  width  of  15  feet.  The  channel  (including  a  2  foot  deep  cutoff  alone  tu' 
north  side)  and  the  levee  (including  the  top  and  outside  slope  with  a  10  for' 
deep  toe)  would  be  completely  revetted  with  a  12  inch  thick  la\'er  of  grouts  . 
stone.  All  side  slopes  would  be  1  vertical  on  2  horizontal. 

Incorporated  into  the  CVPIC  is  a  250  foot  long  low  flow  pipe  (a  36  i 
diameter  pipe  with  a  controlled  inlet  grate  sized  to  restrict  flow  to  a  maxiru" 
of  25  cfs  with  8  feet  of  head).  This  pipe  would  allow  the  perennial  flows  c : 
Potrero  Creek  (typically  less  than  5  cfs)  to  flow  through  the  exist inv 
downstream  incised  channel  instead  of  being  diverted  into  the  intercept o;‘ 
channel.  This  feature  is  for  aesthetic  treatment  purposes. 

Downstream  of  the  Ci’PIC,  the  Chula  Vista/Nogales  Wash  reach  of  the  channel 
(CVN'WC),  which  is  a  1,428  foot  long  concrete  channel  with  a  rectangular  cros^ 
section  (except  for  the  transitions  at  the  upstream  and  downstream  ends),  would 
convey  flows  from  the  CVPIC  along  the  east  side  of  Chula  Vista.  The  CV\W'( 
would  have  an  inside  width  of  65  feet  (in  the  rectangular  portion)  and  wall 
heights  ranging  from  11  to  21.5  feet.  Berm  widths  on  both  sides  of  the  channel 
would  be  15  feet,  and  cut  and  fill  slopes  would  be  1  vertical  on  2  horizontal. 
A  6  foot  high  chain-link  safety  fence  would  be  required  on  top  of  the  channel 
walls . 

Below  the  CVNWC,  a  450  foot  long  grouted  stone  outlet  structure  with  a 
trapezoidal  cross  section  would  fuiiction  as  an  energy  dissipator.  This  reach 
would  have  a  base  width  varying  from  65  to  1.50  feet  and  wall  heights  varying 
from  8.5  to  18  feet.  It  would  have  15  foot  wide  berms  on  each  side  and  1 
vertical  on  2  horizontal  side  slopes.  The  channel  would  be  revetted  with  an  IS 
inch  thick  rough  grouted  rock  layer. 
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Following  the  energy  dlsslpator,  an  800  foot  long  unllned  channel  with  a 
trapezoidal  cross  section,  would  function  as  an  outlet  to  the  natural  streambed 
of  Nogales  Wash.  This  reach  would  have  a  base  width  varying  from  150  to  about 
20  feet  at  the  downstream  end  where  it  would  daylight  with  the  existing 
streambed.  Side  slopes  would  be  1  vertical  on  2  horizontal. 


c.  Flood  warning  system 

The  flood  warning  system  (FWS)  would  consist  of  components  located 
throughout  the  Nogales  Wash/Potrero  Creek  drainage  basin.  The  FWS  would  cover 
approximately  76  square  miles  (80Z  of  the  94.4  square  mile  drainage  area,  to 
Include  portions  of  Mexico).  The  FWS  would  consist  of  (7)  self  reporting  rain 
gages  located  In  the  United  States  and  Mexico,  (3)  self  reporting  stream  gages 
In  the  United  States  and  Mexico,  (3)  self  reporting  stream  gages  with  sirens 
located  within  the  United  States,  (1)  one  fully  equipped  repeater  including 
receiving  antenna,  (a  microcomputer  for  quick  Interrogation  and  storage  of 
pertinent  data  (before  and  after  data  retrieval),  and  additional  equipment  for 
use  at  the  command  headquarters.  The  system  would  provide  the  latest  In 
hardware  for  control  of  water  level  alerting  devices  as  well  as  self-reporting 
rain  gages,  and  would  be  tied  Into  weather  forecasting  systems  within  the 
general  vicinity.  Installation  of  components,  and  ongoing  operation, 
maintenance,  and  replacement  of  components  In  Mexico  would  require  coordination 
and  assistance  from  the  International  Boundary  and  Water  Commission  and/or 
local  governments  on  both  sides  of  the  border.  Lands  which  may  be  required  for 
placement  of  facilities  In  Mexico,  will  be  a  Federal  responsibility;  not  a 
local  responsibility  as  Is  usually  the  case. 

2.  Recreation  Features 

The  recreation  plan  consists  of  (3)  picnic  sites  and  the  use  of  a  1,580  foot 
long  paved  access  road  for  bicycllng/hlking  on  project  lands  for  the  Chula 
Vista  channels.  Each  picnic  site  would  Include  a  concrete  slab,  picnic  table, 
grill,  and  shelter  structure.  The  picnic  sites  are  located  on  project  lands. 
As  a  result,  equal  access  would  be  provided  to  all,  however.  It  is  anticipated 
that  the  recreation  facilities  would  be  used  primarily  by  residents  living 
within  walking  distance.  On-street  parking  would  be  available  for  others.  The 
picnic  activities  are  not  expected  to  adversely  effect  the  mitigation  plan. 
The  bicycllng/hlking  activity  will  make  use  of  the  project  service  road  which 
is  within  the  channel  rights-of-way  (see  Figure  22). 

The  economic  benefits  of  the  recreation  facilities  were  determined  using  the 
estimated  annual  recreation  days  provided,  in  relationship  with  a  "unit  day 
value".  This  method  was  chosen  since  1)  no  applicable  regional  model  was 
available,  2)  specialized  recreation  activities  were  not  included,  3)  estimated 
annual  visits  are  less  than  750,000,  and  4)  the  recreation  facilities  are  a 
minor  component  of  the  recommended  plan  in  comparison  to  other  project  outputs 
and  costs. 
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3.  Fish  and  Wildlife  Mitigation  Features 

It  had  been  determined  that  with  the  proposed  environmental  commitment 
to  mitigate  the  project  related  loss  of  riparian  habitat  in  the  Chula  Vista 
project  area,  as  described  in  the  attached  £A,  there  would  not  be  significant 
Impacts  resulting  from  the  Recommended  Plan.  The  proposed  Mitigation  Plan 
would  utilize  riparian  species  of  trees  in  the  channel  rights-of-way  where 
aesthetic  treatment  normally  takes  place  (an  area  of  approximately  2.7  acres). 
As  a  result,  these  plantings  would  serve  a  dual  purpose.  Additional  stands  of 
existing  riparian  vegetation  along  Potrero  Creek  (approximately  8.3  acres)  will 
also  be  obtained  in  fee  or  perpetual  easement  to  attain  the  remaining 
mitigation  requirement.  The  passive  recreation  activities  are  not  expected  to 
adversely  effect  the  mitigation  plan.  Figure  22  Illustrates  the  mitigation  and 
recreation  plans. 

The  quantitative  analysis  for  mitigation  requirements  was  made  using  a 
Habitat  Evaluation  Procedure  (HEP).  A  without  project  analysis  was  made  to 
determine  the  average  annual  value  of  the  riparian  habitat  that  would  be 
effected  by  the  proposed  project.  The  period  of  analysis  was  100  years  and  the 
projected  loss  of  habitat  due  to  ongoing  erosion  was  taken  into  account.  The 
HEP  procedure  was  also  used  to  determine  the  with  project  (without  mitigation) 
value  of  riparian  habitat  over  the  same  time  period  and  considering  reduced 
loss  of  habitat  due  to  erosion.  The  net  loss  of  habitat  as  a  result  of  the 
project  would  be  the  mitigation  goal.  The  mitigation  plan  as  provided  above 
will  ensure  no  net  loss  of  riparian  habitat. 

4.  Aesthetic  Treatment 

Aesthetic  treatment  will  be  incorporated  into  the  design  of  the  lateral 
collector  channels.  The  proposed  fence  to  be  located  on  the  north  side  of  the 
east  collector  channel,  would  be  color  coded  and  tie  into  a  design  of  super 
graphics  used  for  the  grating  of  the  west  collector  channel. 

As  described  in  section  3.  above,  aesthetic  treatment  will  be  accomplished 
within  the  proposed  channel  rlghts-of-way  in  the  Chula  Vista  project  area. 
Riparian  species  of  trees  will  be  used  in  lieu  of  non-riparian  species  that 
might  otherwise  be  used.  This  will  provide  a  portion  of  the  credit  for 
mitigation.  Also,  the  low  flow  pipe  as  described  in  Section  B.l.b  above  would 
be  incorporated  as  an  aesthetic  treatment  feature.  This  feature  would  allow 
the  typical  perennial  flows  of  Potrero  Creek  to  flow  through  the  existing 
channel . 

5.  Cultural  Resources 

If  "National  Register  of  Historic  Places"  eligible  properties  are  found 
during  archaeological  testing,  plans  for  avoidance  and/or  data  recovery 
mitigation  will  be  developed  and  implemented  in  consultation  with  the  State 
Historic  Preservation  Officer. 


C.  PLAN  ACCOMPLISHMENTS 

Plan  accomplishments  are  Illustrated  in  Table  23,  the  System  of  Accounts, 
and  described  below. 
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1. 


Flood  Control 


In  part,  this  plan  would  provide  33-year  future  level  of  protection  at  the 
International  Boundary  from  flood  flows  in  Nogales  Wash  emanating  in  Mexico. 
The  entire  Reach  2A  would  receive  this  same  benefit,  however,  damages  currently 
attributed  to  interior  side  drainage  would  remain  unchanged.  The  net  affect  of 
this  portion  of  the  plan  (the  lateral  collector  channel)  is  an  increase  in  the 
usable  capacity  of  the  existing  covered  channel  system  by  2750  cfs.  Although 
the  plan  is  designed  to  provide  33-year  future  level  of  protection,  benefits 
would  accrue  from  floods  greater  than  33-year,  since  the  plan  would  reduce  the 
flood  stage  in  Reach  2A. 

The  plan  would  also  provide  100-year  future  level  of  protection  in  the  Chula 
Vista  community.  The  net  affect  of  this  portion  of  the  plan  (the  Chula  Vista 
channels)  is  an  increase  in  the  combined  channel  capacity  of  Nogales  Wash  and 
Potrero  Creek  (in  the  project  area)  from  2,300  cfs  to  25,000  cfs.  Damages  from 
interior  drainage  would  be  minimal  and  would  not  be  affected  by  the  project. 
Although  this  portion  of  the  plan  is  designed  to  provide  100-year  future  level 
of  protection,  benefits  would  accrue  from  floods  greater  than  100-year  sincc- 
the  plan  would  reduce  the  flood  stage  in  the  Chula  Vista  community.  This  plan 
would  include  the  replacement  of  one  existing  bridge  (the  Old  Tucson  Highway 


ITEM 


NO  ACTION  alternative 


RECOMMENDED  PLAN 


OTHER  SOCIAL  EFFECTS 


1.  Displacement  Temporary  and  permanent  evacuations 

of  People  due  to  ongoing  flooding  and  bank 

erosion . 

2.  Recreation  Development  of  future  recreation 

Opportunities  facilities  is  uncertain. 

w.  Transportation  Continues  flood,  erosion,  and  closure 
(.hreat  to  roadways,  bridges,  and 
railroad  along  Nogales  Uasb/Pocrero 
\.reek, 

4.  Employment  Labor  force  is  expected  to  increase 

with  the  increase  in  business  ond 
industry.  Unemployment  is  expected 
to  remain  high. 

5.  Public  Police,  fire,  ambulance,  and  water 

Services  services  end  general  transportation 

would  be  interrupted  by  floods. 


REGIONAL  ECONOMIC  DEVELOPMENT 

1.  Local  Flood  fight  funding  will  continue. 

Government  Loss  of  property  tax  revenue  could 

Finance  occur  due  to  continued  flood  damages 

and  property  degreducion. 


2.  Land  Community  development  will  continue 

Development  to  be  restricted  by  tbe  lack  of 

developable  lands  outside  the  flood- 
ay.  Property  values  would  remain 
epressed  because  of  frequent  flooding 

3.  Business  and  Tourism  industry.  International  trade 

Industry  and  commerce  (including  produce),  and 

local  retail  and  wholesale  activities 
would  continue  to  be  impacted  by 
flooding  and  the  tnreet  of  flooding, 
bridges  would  continue. 

5.  Safety  Without  project  conditions  will  not 

.elleve  the  significant  flood  threat 
to  human  life,  safety,  and  property. 

6.  Energy  Energy  consumption  would  continue  to 

be  high  during  flood  fights  and  as  a 
result  of  transportation  delays. 


Displacomoni  would  bo  reduced.  No  displacement, 
resulting  from  construction  of  plan. 

Would  provide  a  small  decrease  in  the  existing 
rccreotion  demand. 

Reduced  threat  to  transportation  facilities  in 
downtown  Nogoles  and  Chula  Vista  com.munity  . 


Jobs  will  be  created  during  construction  period 
resulting  in  reduced  unemployment.  Les.s  disrup'-ic^n 
to  work  force  due  to  1 lood-rclated  damages. 

Interruptions  caused  by  flood-related  damages  wo;..ld 
be  reduced  substantially. 


Local  governments  must  finance  their  share  of 
project  and  pay  ail  .jperatior  and  Maintenance  costs. 
Emergency  flood  fighting  costs  would  be  reduced. 

Loss  of  propertv  taxes  due  to  flood  damages  would  be 
duced . 

Approximately  25  acres  of  flt-oc  prone  lands  -culd  be 
removed  from  the  tlcodway  a;ic  could  be  developed  f 
highest  and  test  use.  Depresses  land  val.es 
be  relievcc. 


Impacts  would  be  re  lu*  eo  subsian;.  j  n  1 1  v  by  lU  i.i 
co.ntrol  features  and  !  l<.o<l  vo;i;i.-,g  system. 


Safety  will  be  significantly  enhanced  in  down-,  jw, 
and  Chula  Viste  communities  by  flood  control 
features  a.nd  flood  warning  svsrem. 

Some  increase  in  energy  ronsu.mption  during 
construction  period.  Decrease  in  comsuption  duf*  t 
less  flood  fighting  and  less  t ransportat i cn  dei3«s. 


'ABLE  23 


Recommended  Plan 


.  System  of  Accounts, 


rn-'M  NO  ACTION  ALTERNATIVE 


PI. AN  DESCRIPTION  No  action  to  be  taken  by  Federal 

Government  to  reduce  the  frequency 
of  flooding  by  cither  structural  or 
nonstructural  measures. 


RECOHMl-NDKD  PLA.N 


This  plan  would  provide  increased  flood  protection, 
flood  warning,  and  recreation  features,  and  will 
proteci.  portions  of  tl«o  environmental  community  in 
the  Nogales  Wash/Potrero  Creek  drainage  basin. 


CONTRIBl'TION  TO  TilE  PLANNING  OBJI-CflVE 

1.  Flood  Control  No  contributions  to  the  planning 
objective. 


Rcc.  rcMt  ion 


No  cont but  i on  to  the  planning 
object!  ’e. 


3.  Fish  and 
Wild!  ife 


No  contribution  to  the  planning 
objective. 


Scenic  Values  No  coniribution  to  the  planning 
objective. 


Would  provide  33-year  future  condition  flood 
protection  in  downtown  Nogales.  Arizona  community, 
lOO-ye.nr  future  condition  flood  proicction  in  the 
Chula  Vista  community,  and  flood  warning  to  the 
Arizona  portion  of  the  study  area  (also  potential 
warning  for  Mexican  community). 

Would  provide  3  picnic  sites  and  a  hi c vc 1 i ng/hi ki nu 
trail  in  Chula  Vista  vicinity. 

Would  protect  portions  of  the  riparian  habitat, 
hence,  would  protect  a  portion  of  the  fish  and 
wildlife  community  in  the  Chula  Vista  vicinity. 

lnvolv<‘s  the  use  of  aesthetic  treatment  to  minimj/e 
the  impacts  on  the  urban  and  rural  communities. 

ortions  of  riparian  liabitat  in  Chula  Vjsta  vicituti 
would  bo  preserved. 


NATIONAL  ECONOMIC  DEVELOPMENT  (NED) 


1 .  Total  First 

None 

>6.020. 700 

1.  Annual  Cost 

None 

$361,730 

Annual  Benefits 

None 

>1 .21^ . 730 

Net  Benefits 

None 

$653.  (ViO 

.  B. C  Ratio 

N/A 

2.2:  1 

iVIRONMENTAL  QL'ALITV 

1 .  Ri par lan 

Hahttat 

Some  of  existing  riparian  habitat 
along  Nogales  Wash/Potrero  Creek 
would  be  lost  to  either  bank  erosion 
or  future  development.  See  attached 
Environmental  Assessment. 

Would  prevent  future  loss  of  riparian  habitat  .iu«' 
erosion.  Construction  wo'-ld  result  in  tomorarv  loss 
of  existing  riparian  habitat.  Planting  progra.m  for 
aesthetic  treatment  and  mitigation  of  riparian 
habitat  areas  would  result  in  no  net  loss. 

. .  Agr  icu i t ure 

Existing  agriculture  lands  in  the 
project  area  would  continue  to  lie 
fallow  due  to  frequent  flooding  and 
bank  erosion. 

Approximately  20  acre-.  rjI  privately  owned 
lands  would  bo  removed  from  the  flood  plain  and 
became  developable  for  other  purposes.  No  curnnil  . 
used  agricultural  lands  wc>u);5  be  affected. 

3.  Wildlife 

Some  loss  of  riparian  habitat  would 
result  in  the  decline  of  species  lhat 
make  use  of  this  habitat.  See 
attached  Environmental  Assessment . 

Planting  piogtum  w:U  resiorr  h.jbitai  v.ilui-s 
is.soci4t‘*u  with  existing  riparian  vcgcivTtion. 

Losses  associated  with  bank  erosion  would  !.e 
prevented . 

•V .  Rare, 

Threatened , 
and  endangered 
species 

No  acticyn  required  to  protect  these 
species.  See  attached  Environmental 
Assessment . 

No  E'oderally  listed  throaienel  or  endangorod  species 
occur  in  the  study  area.  Two  Fedorallv  listed 
Category  2  candidates  have  been  reported  from  the 
.Ilea.  No  impacts  on  these  species  arc  an  t  ic  ipal  id  . 
See  Environment  Assessment  for  potential  impact. 

).  Water  Quality 

Increased  urbanization,  and  sew.age 
flow  into  Nogales  Wash  could  impart 
groundwater  quality. 

With  project  would  be  same  as  wiihAnii  project. 

u.  Aesthetics 

Values  will  decrease  somewhat  with 
future  development . 

l,ater.il  colletlor  channels  would  have  minima) 
aesthetic  impacts.  Grouted  stone  interceptor 
channel,  levee,  .ind  concrete  channel  features  of 
CiiMla  Vista  fh.iunt'ls  would  •■f'duce  existing  rural 
acMhetie  v.il  ;>  s.  Aestheiic  tre.itmenl  would  tie 
incorpoi  areil  into  the  profeci  with  tree  planling 
within  llie  pr.ijf'-t  r  ighl -of -wav  . 

7.  Tultural 
Resourc'-s 

No  action  required  to  b«'  r.iken  to 
preserve  i hese  resourri's. 

No  kni-wn  historic  propnrlw*  l<Kated  within  ".irea  i,f 
polenti.il  imp.Ml"  -Mli.  \i  <  !•< n  1  ^g  1 1  a  1  tisiinu  will 

be  .iccompl  I  shc«J  prior  to  c  oust  t  ui  t  ion  to  minimi. « 
potential  imp.irls  in  r  i>n.v.t  i  ut  t  ;  Mn  ph.is*'. 
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bi;  Ldge  nonr  Chul.i  Vista)  which  is  planned  to  l>?  replaced  by  tba  local  sponsor 
in  approxiimtaly  h  ye^rs  even  without  the  propos-jd  project.  As  such,  "advanced 
replacement  of  Oi- Ldges"  (ARB)  benefits  were  added  into  the  economic  analysis 
(see  Ihble  2(S)  .  A  new  brid;;je  would  also  lae  constructed  to  convey  tlae  flows  of 
tlie  Chula  Vista  interceptor  channel  under  the  Old  Tucson  -liqliway  near  th? 
stjuflvasl  c'.nuM-  of  v_^hula  Vista.  This  ajcond  bri'icje  would  not  provide  ARB 
Lx?nefiLs,  alflaough  bath  iarid(7es  would  be  incluled  ris  project  costs. 

This  Plan  would  al.so  provide  flcaod  wariinq  along  the  Nogales  Wa.sh/Pot'^ero 
Creek  iminstreain  (tie  priimry  benefit  area)  and  in  developed  areas  within 
liphr'-'m,  and  Potrero  Qanyotis  ( ttie  secondary  benefit  area).  This 

portion  of  the  plan  (the  flood  warning  system)  would  provide  approximately  six 
Ixaurs  of  .advanceii  \<farniiaq  for  floodiiag.  This  system  would  allow  enough  tine  ta 
fight  thi  flooid  -and  hence,  sign  i  f  icantly  reduce  fl<x>d  danage ,  and  would  also 
provide  tin>i  bi  evaciHta  tfxa  floodplain,  and  hence,  preserve  life. 

Ataproxiiiu  ti-.'ly  2S.h4  acres  of  land  (which  is  currently  in  the  flo<xlway)  would 
be  reiTuaved  from  tt'e  floodway  and  could  Ixi  developed.  This  reiroval  is 
incidental  fr'  tiae  proposed  project  (the  channel  was  not  d?signe<3  to  accomplish 
this  removal!.  The  increase  in  land  value  of  this  property  was  included  as  a 
location  tenefit  (see  Table  261. 

T;ip  comlained  [ilan  wovild  reduct?  the  without  project  average  annual  damages  in 
the  affected  r)roject  area  from  $1,439/00'')  to  $387,000;  a  net  annual  'oenefit  in 
flcxad  reduction  of  $1, 032,000.  Tables  24A  and  24B  illustrate  these 
a ccompl  i shixan  t  s . 

2.  Recreation 

A  parr, in, n  of  tlie  unitK-'t  recrea  titan  'iemand  wouhl  lx?  c>u|apl  ied  by  tlae  profaosad 
recreation  facilitias  in  tiae  (Ihula  Vista  (aroject  area.  Tha  current  unmet 
.Jeiiaaiid  in  tiie  Ncx^ales  Ari,;ona  ciarmaunity  is  882,tX')0  (withaut  project)  and 
878,801  (with  proiect'i  i;ecroation  user  lays.  The  oropased  i mpro'/oiaen ts  wouhi 
supply  .3,199  recteatitan  u.ssar  -kys,  reducing  th'  total  deficit  to  8''H,801 
recreati'an  user  days. 

3.  tln'.'iv.onmenLal 

AltahcjU'!,!  1  portion  <af  ttae  existing  riiairian  habitat  wouTd  lae  lost  as  a 
rcesuit.  of  t:iie  project,  mitigatio;)  ireaisures  would  i>e  taken  to  I’eplace  this 
rabitat  witii  no  annualized  net  loss  over  th-'  '' ifo  of  tlx^  project. 

9.  r'iah  and  Wildlife 

Rinki  and  wildlife  species  naakinr)  usee  of  tixe  existin<j  ri|>ari,an  tabitat  would 
ilo'  be  'temper  ir  ily  iffeecbcd  by  the  ceanstru"  t  ion  -af  the  project  in  the  Chula 
Vista  vicinity.  Tliera  would  t>e ,  howevr?r ,  no  aniaializad  net  loss  ov'cr  trae  life 
af  the  project  due  to  proj:r>.S(ed  mitigation  mea.sure. 

.  Voc  i  a  1 

Tie  propased  plaia  woulal  significantly  reduce  tie  real  and  perceived  fl(0O<3 
threit  to  pro[erty  arvi  human  Life  in  the  downtown  arid  Chula  Vista  communiti'es. 


TABLE  24A.  Flood  Damage  Reduction,  Lateral  Collector  And  Chula  Visia  Channels 
-  (October  1986  Price  Levels  §  8  7/8%) 

■,l,  SFI.rCTF.n  FLOOD  FVKNT  (  L  .OOO.OOO  RoundciO 

Jnvr  I  lUilvr 


\ 


i  JA;’.  ,\\i  I.L4L  .\;i!lii,!l  I -i  (  jIIi  .'H:  i '  l.lli-cis  ot  Rc'c,  n;nni< 'I'uL.'il  Piali 

i  n(  tr)[«  t  I'riii-  Levels  / 


The  flood  warning  system  would  further  decrees  the  flood  threat  to  humn  life 
even  furtlier  by  providing  evacuation  time  throughout  the  study  area. 

This  plan  would  also  reiTOve  approx iimtely  25  acres  of  vacant  or  fallow  lands 
from  the  floodplain.  These  lands  would  then  be  developable  and  would 
contribute  to  the  regional  economy  of  the  Nogales  community.  The  utilization 
of  tie  unemployed  or  underemployed  local  workforce  during  the  construction 
ptB^  would  also  contribute  to  the  local  economy  on  a  temporary  basis. 

There  are  no  known  historic  properties  located  within  the  "area  of  potential 
impact"  (APE).  Archaeological  testing,  however,  will  be  accomplished  prior  to 
construction  tc  minimize  the  potential  iiiipiuLs  in  ohe  construction  phase. 


6.  SumrrBry 

Tte  Recomnended  PLan  would  provide  $1,052,000  in  average  annual  flood 
control  benefits,  $152,00'0  in  average  annual  benefits  associated  with  tba  flood 
control  project  (employment  and  location  benefits  and  benefits  associated  with 
advanced  replacement  of  a  oridge)  ,  and  $3,000  in  av^'rage  annual  benefits  for 
recreation,  for  total  average  annual  benefits  of  $1,207,000.  The  plan  would 
also  provide  other  (non-economic)  benefits  by  reducing  the  fl,.-:  1  threat  to 
hunan  life. 


D.  EFFECTS  OF  TOE  PLAN  0(n  TLF  PMVTRONMENT 

The  effects  of  the  Recommended  Plan  on  natural  resources  receiving  nitionil 
recognition  and  the  compliance  of  the  Recomnended  Plan  with  envirinmentul 
statutes  are  summarized  in  the  attac.hed  Oivironmen tal  .As,9ossmf^nt. 


E.  PRaiECT  FLOOD  CONTROL  OPERATION 

The  flood  control  operation  in  Reach  2A  tes  been  designed  to  provide  33-yeir 
future  condition  level  of  protection  to  the  downtown  itoqales  Arizona  comr.iunity 
along  Reach  2A.  Floodflows  it  or  loelow  this  level  of  protection  would  bti 
contained  within  the  existing  covere<i  clvinnel  section  (Reach  2A!' .  telow  th.u 
outlets  of  the  covered  channels,  the  flows  would  be  re? leased  into  tlie  existing 
open  concrete  ctannel  section  (Reach  3).  Fltocxi  flows  exceeding  the  desiv'jn 
capacity  (7650  cfs)  of  the  existing  covered  channels,  would  occur  as  street 
flow  throughout  Reach  2A  and  into  portions  of  Reach  3.  This  street  flow, 
however,  would  be  smaller  than  in  a  without  proiect  condition  resulting  in 
lower  vater  surface  elevations,  lower  velocities  and  less  dairage  lootential  from 
the  International  Boundary  to  the  existing  covered  channel  outlets.  For  larger 
events  (greater  than  SS-year  future  corulition)  areas  below  the  covered  channel 
outlets  may  be  subject  bo  a  slight  increase  in  water  surface  elevations  (less 
than  0.1  feet),  and  velocities,  as  is  the  case  with  traditional  channel 
improveiTten ts .  The^  increases,  however,  are  not  expected  to  me<asurably  woraon 
flood  damages  downstream.  Drainage  of  interior  areas  in  Reach  2A  from  Nogales 
Wbsh  flooding  would  not  be  adversely  affected  by  this  project. 

The  flood  control  operation  in  Reach  4-5  (Chula  Visfca  subreach)  las  loeen 
designed  to  provide  100-year  future  condition  level  of  protection  to  the  Chula 
Vista/Pete  Kitchen  community.  Floodflows  at  or  below  this  level  of  protection 
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would  be  contained  within  the  pro  ject  ctanned  c.  i  y-v  i  ‘  .  j  -  ■  -  i  /•  ; 

into  the  downstream  unimproved  section  fF<t-'ich  4A,  /ni  c.  • 

outlet  structure.  For  floodflows  exceedin-j  dc-  ;i  jn  '>1  ‘  y  : 

ttie  Chula  Vista  Channels,  overtopininq  wojld  f  ir.:!-  y'y:.;r  .F  ,0;  •  P-  -i. , 

feet  of  the  interceptor  channel's  leve*? .  As  f'-v/J  o. 

of  tha  levee  would  expand  to  the  \y*ast.  FxcofrhirK:  -  flow':  ,0  ji  i  ,,1;. 

without  project  flows,  but  smaller  in  ter.ns  of  ifHoniteOe.  broi  v-,-,e  y''  1  - 

areas  within  the  Chula  Vista  comrnujiity  would  noi-  'o<e  adversely  affected  by  tie  -■ 
project. 

The  following  discussion  will  iescr  ilae  in  detail  trt-  tpa'a'.  ion  of  tn^- 
project  during  the  33-year,  100-year,  and  dOO-year  fhyjd  events.  Plate  1 
illustrates  the  100  and  500-year  "with  prraject"  ov'er f  1  ows .  This  can 
compared  with  the  "without"  project  overflows  in  Plate  4.  Ihiales  ’  2A  throijgh 
12D  provide  tlie  with  and  without,  orf-sent  and  future  condi'-ions  disclaar-i^ 
frequency  vali£S  at  various  hydrolo<jic  concentration  points  along  the  ‘logal  e- 
vfesh/Potrero  Creek  mainstem.  All  references  to  residual  danvages  are  given  ht 
Octotxer  1986  [orice  levels  with  an  b  7/8  \  airxj'- ti  za  t  ion  rate.  Tabb-  ,-'4A 

provides  a  surtmary  of  with  and  without  project  'himages  by  reach  for  .se  l-ac  t- : 
flood  events  and  for  average  annual  aanditions  L.'i  those  ai'ejs  atfected  r/y 
proposed  project. 

1.  Upstream  Section  in  Mexico  iReacla  '  ' 

a.  Project  features  -  none 

b.  33,  100  and  500-year  floods 

Out  of  ctenitel  flooding  would  oc^'rur  anu  rr>  car'  O'd  u,  ,  c.,-?  bc-c?",- 

within  Nogales,  Sonora.  The  project  would  have,  no  arf.a  -^  ac  diuo  ■ 

this  reach. 

2.  Covered  Concrete  Chann*el  Seci-ian  in  Mexi.-.  'P'M~r,  _ 

a.  Project  features  -  none 

b.  33,  100,  500-yeur  floods 

The  unfilled  Nogales  Wash  covered  cliannel  wo. Id  oinn.-  ■;  s.n’l  ov-'l''',  ■  '  .• 

floodflow.  The  Arroyo  Boulevard  covered  chinn-l  v;  . '  ca  .■fa;  re  -it  ta? 

this  reach  would  al.so  !>e  partially  fiiied.  '■'1  xad  'w.-  >  rp.  -  -.  is  ■,  i  : 

overtopping  the  inlets  would  be  carriel  is  street  flo.s  -nr-  tn.  th'  ',>:d  ,  , 

Sonora  conmijnity  toward  the  International  Bo'undary.  tmi  ,  ie.';l  r.nan'i-  •  > 

drainage  loasin  is  expected  to  increnae  t'le  .lU  iuir'ile  .!  ■  :d  w : .  ;  ,  , 

project  would  have  no  effect  on  fl^oo<ii-ag  v-zithiri  'his  reach. 

3.  Covered  Concrete  Channel  Sjc'_ii.i  i;;  ijnite-l  i'  •  '  c  . 

a.  Project  features 

— 33-year  Lateral  collector  chinuel 

— flood  warning  system 


b.  3 3 -yea-"  flood 


Channel  capacity  within  this  reach  would  be  increased  to  7650  cfs  by 
capturing  overland  flows  at  the  International  Boundary  and  diverting  them  into 
the  two  existing,  but  unfilled  covered  channels.  Nogales  Wash  flows  would  be 
contained  throughout  this  reach,  however,  some  damage  may  result  from  interior 
side  drainage  not  being  allowed  into  the  channels  because  of  their  filled 
condition.  As  discussed  in  Section  B.l.  of  this  chapter  the  parapet  wall  on 
the  north  side  of  the  east  lateral  collector  channel  would  not  increase  water 
surface  elevations  in  Mexico  for  200  year  or  less  frequent  flood  events. 
Impacts  from  larger  events  could  be  eliminated  by  lowering  the  invert  of  the 
east  lateral  collector  channel  by  one  foot. 

c.  100  and  500-year  floods 

Floods  greater  than  the  33-year  future  condition  flood  would  pass  over  the 
lateral  collector  channels  and  flood  areas  in  Reach  '^A.  The  resulting  with 
project  overflows  would  be  the  same  as  the  without  project  overflow  except  for 
a  slightly  reduced  stage  and  width.  Flood  warning  would  be  provided  throughout 
this  reach  for  floods  larger  than  33-year.  The  flood  warning  system  would 
provide  some  additional  time  for  business  concerns  to  take  action  to  reducc- 
flood  damages  and  to  evacuate  the  flood  area. 

4,  Open  Concrete  Channel  Section  CReach  3) 

a.  Project  features 

— flood  warning  system 

b.  33-year  flood 

Existing  channel  capacity  in  this  reach  would  provide  protection  from  the 
33-year  flood.  Some  breakout  may  occur,  however,  at  the  Doe  Street  and  banks' 
bridges,  as  a  result  of  debris  buildup. 

c.  100  and  500-year  floods 

Channel  capacity  within  Reach  3  varies  between  30-year  and  60-year  (future- 
condition).  Larger  floods  would  overtop  the  existing  open  concrete  channel. 
The  100-year  flood  would  result  in  approximately  $1,745,000  in  damages;  the 
200-year  in  $3,000,000  and  the  500-year  in  $3,165,000.  The  flood  warning 
system  again  would  provide  additional  time  for  residents  and  business  concerns 
to  fight  the  flood  and/or  evacuate. 

5.  Unimproved  Section  Upstream  of  Chula  Vista  (Reach  4B) 

a.  Project  features 

— flood  warning 

b.  33,  100  and  500-year  floods 

Floods  greater  than  the  5-year  future  condition  flood  would  breakout  from 
the  existing  unimproved  channel  upstream  of  Valle  Verde  (see  Chapter  3,  Figure 
7).  These  flows  spread  out  through  the  Valle  Verde  community  and  co-mingle 
with  Potrero  Creek  and  the  Chula  Vista  breakouts  just  upstream  of  the  Cliula 
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Vista  community.  The  20-year  flood  would  result  in  approximately  SI, 771, 000  in 
damages;  the  SO-year  in  3,671,000,  the  100-year  in  $5,598,000,  the  200-year  in 
$7,797,000,  and  the  500-year  in  $12,001,000.  The  flood  warning  system  would 
provide  warning  to  the  Valle  Verde  community  for  all  levels  of  flooding  since 
the  minimum  channel  capacity  in  this  reach  is  less  than  5-year. 

6.  Chula  Vista  Community  (Reach  4-5) 

a.  Project  features 

— Chula  Vista  channels 

— flood  warning  system 

b.  33  and  100-year  floods 

The  Chula  Vista  community  would  be  free  of  floodflows  up  to  the  100-year 
level  of  protection.  Breakout  flows  from  Kogales  Wash  (including  flows  coming 
from  Valle  Verde)  would  combine  with  breakout  flows  from  Potrero  Creek  south  of 
Chula  Vista.  For  a  100-year  flood,  up  to  23,000  cfs  cf  floodflow  would  be 
captured  by  the  proposed  Chula  Vista/Potrero  interceptor  channel.  A  portion  of 
this  flow  would  be  contained  by  the  levee  on  the  north  or  downstream  side  of 
the  interceptor  channel.  The  levee  would  raise  the  upstream  with  project  water 
surface  elevation  from  0  to  2  feet  above  the  without  project  water  surface- 
elevation  at  the  center  line  of  the  interceptor  channel.  This  increased  water 
surface  elevation  would  daylight  with  the  without  project  water  surface 
elevation  within  the  project  right  of-way.  Flood  waters  captured  by  the- 
interceptor  channel  would  be  conveyed  past  the  Chula  Vista  community  via  the 
Chula  Vista/Nogales  Wash  channel.  This  channel  is  designed  to  carry  the 
combined  Nogales  Wash/Potrero  Creek  floodflow  of  25,000  cfs.  Just  downstream 
of  the  Chula  Vista  community,  the  project  channel  would  release  the  floodflows 
into  the  existing  Nogales  Wash  streambed  via  an  energy  dissipator  and  outlet 
channel.  These  features  would  reduce  the  velocity  of  the  flows  to  compensate 

for  the  increase  in  velocity  created  by  the  concrete  channel. 

c.  500-year  flood 

A  500-year  flood  would  overtop  the  levee  on  the  north  side  of  the 
interceptor  channel.  Overtopping  would  start  at  the  east  end  of  the  levee  and 
move  to  the  west  as  the  flood  stage  increases.  Stone  grouting  on  all  sides  of 
the  levee  (including  a  10  foot  deep  toe  on  the  north  or  downstream  side)  would 
prevent  the  levee  from  failing.  Overtopping  floodflows  would  continue  in  a 
northwesterly  direction  through  the  Chula  Vista  community  and  toward  the 

existing  Potrero  Creek  alignment.  This  flow  would  then  combine  with  the  filled 

Nogales  project  channel  at  the  existing  confluence  area.  Flows  through  the 
Chula  Vista  community  would  be  reduced  from  the  without  project  condition  by 
23,000  cfs.  This  would  be  the  result  of  the  increased  channel  capacity.  Flood 
warning  in  the  Chula  Vista  vicinity  would  alert  residents  not  protected  by  the 
project  of  an  impending  flood.  Chula  Vista  residents  would  be  alerted  of 
floods  potentially  larger  than  100-year. 

d.  All  levels  of  flooding 

In  all  levels  of  flooding,  the  low  flow  pipe  would  continue  to  discharge 
flow  into  the  Potrero  Creek  low  flow  channel  at  a  maximum  rate  of  25  cfs.  The 
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grated  inlet  of  the  low  flow  pipe  would  provide  a  fixed  control  and  would  not 
be  manually  operated. 

7.  Unimproved  Section  Downstream  of  Chula  Vista  (Reaches  4a  and  5) 

a.  Project  features 
— flood  warning  system 

b.  33,  100  and  500-year  floods 

Floodflows  released  by  the  Chula  Vista  channel  would  continue  downstream  as 
they  would  without  a  project.  Flows  released  at  the  outlet  structure  would  be 
pointed  in  a  downstream  directiun  so  that  they  would  make  a  uniform  westerlt' 
curve  just  below  the  confluence  area.  This  would  reduce  the  present  erosion 
problem  at  the  confluence  area  where  existing  flows  emanating  from  the  Potrero 
Creek  alignment  make  a  sharp  bend  against  the  east  bank  of  Nogales  Wash.  Flood 
flow  released  from  the  energy  dissipator  would  have  a  reduced  velocity  which 
would  also  lessen  the  potential  for  bank  erosion  downstream.  Flooding  would 
not  be  decreased  by  the  project  in  these  reaches.  Some  damages  would  occur 
witli  flood  events  as  low  as  10-year.  Within  Reach  4A,  the  20-year  flood  would 
result  in  $301,000  in  damages;  the  50-year  in  $711,000,  the  100-year  in 
$953,000,  the  200-year  in  $1,222,000  and  the  500-year  in  $1,646,000.  The  flood 
warning  system  would  provide  warning  to  residents  in  the  Firestone  Gardens 
vicinity  of  impending  floods. 

F.  RISK  AND  UNCERTAINTY 

Whether  the  selected  plan  will  operate  in  che  manner  described  and  provic 
benefits  as  stated  is  dependent  on  the  various  assumptions,  data  base,  and 
analytic  techniques  used  in  the  study.  The  data  used  for  forecasted  economic, 
demographic,  and  environmental  conditions  are  at  this  time  the  most  reliable 
assessment  of  the  future.  Also,  because  the  evaluation  is  not  dependent  on 
significant  projection  of  land  use  and  dependent  primarily  on  existin' 
developments,  there  is  little  risk  that  changes  in  this  data  will  have  an 
impact  on  project  accomplishments. 

With  regard  to  flood  control  accomplishments,  a  degree  of  uncertainty  would 
exist  on  the  level  of  protection  provided,  stemming  from  the  uncertaint\ 
inherent  in  the  hi'drologic  analysis.  In  view  of  the  extensive  hydrolocir 
analysis  conducted  during  this  study  and  the  operation  of  the  project,  it  is 
believed  that  any  uncertainty  is  small. 

The  lateral  collector  channels  are  essentially  channels  designed  to  capture 
overland  flow  emanating  from  Mexico  and  divert  it  into  two  existing  covered 
channels  at  the  International  Boundary.  Once  these  covered  channels  would  be 
filled  to  capacity,  overtopping  would  occur.  The  resulting  streetflow  through 
the  downtown  community  would  continue  to  cause  damage  and  risk  to  human  life, 
but  at  a  lesser  degree.  This  portion  of  the  project  does  not  pose  a  risk  of 
sudden  or  catastrophic  failure.  Analysis  conducted  in  the  study  found  that  the 
future  conditions  of  the  covered  channel  inlets  in  Mexico  would  have  an  effect 
on  the  project  efficiency,  however,  (1)  future  changes  are  expected  to  be 
minimal  resulting  in  only  minor  effects  to  the  system  and  (2)  even  if  changes 
would  be  significant,  the  system  would  continue  functioning  to  reduce  flood 
damage  and  the  threat  to  human  life,  (3)  changes  to  inlet  conditions  are  not 
expected  within  the  near  future,  (4)  the  high  B/C  ratio  and  short  payback 
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period  of  the  recommended  plan  provide  assurance  that  potential  changes  in  the 
inlet  condition  would  not  have  significant  impacts  on  the  economic 
effectiveness  of  the  system. 

In  the  engineering  design  of  the  lateral  collector  channel,  flap  gates  were 
used  at  points  of  intersection  between  the  existing  covered  channels  and 
incoming  pipes.  These  flap  gates  would  reduce  the  potential  for  the  system  to 
emit  foul  odor,  however,  they  would  allow  standing  water  to  drain  from  the 
pipes  back  into  the  existing  covered  channels.  As  such,  the  system  would  not 
cause  health  or  sanitary  hazards.  Trash  and  debris  would  have  to  be  removed 
from  both  collector  channels  on  a  regular  basis,  although  this  is  not  expected 
to  reduce  the  engineering  effectiveness  of  the  system.  The  grating  over  the 
west  lateral  collector  channel  will  effectively  capture  overland  flow  even  when 
42%  of  its  surface  area  is  blocked  with  debris. 

The  Chula  Vista  channels  are  essentially  entrenched  channels  with  a  portion 
of  the  flow  being  contained  by  a  levee.  The  levee  is  designed  with  3  feet  of 
freeboard  for  the  100-year  level  of  protection.  The  levee  would  also  be 
armored  with  grouted  stone  on  the  land  side  as  well  as  the  river  side  including 
a  10-foot  toe  on  both  sides.  This  feature  would  preclude  sudden  levee  failure 
and  the  potential  for  a  catastrophic  condition.  Flooding  from  larger  than  100- 
year  floods  would  occur  gradually'  with  advanced  warning  from  the  flood  warning 
system. 

The  Recommended  Plan  includes  a  flood  warning  system  with  three  rain  gages 
and  one  stream  gage  located  in  Mexico.  If  these  gages  are  eliminated  from  the 
Recommended  Plan,  the  remaining  system  would  provide  some,  but  reduced,  flood 
warning  (areas  near  the  border  would  have  minimal  warning;  areas  further 
downstream  would  have  greater  warning).  If  the  entire  system  (including 
components  in  the  U.S.)  is  eliminated  from  the  plan,  the  proposed  structural 
flood  control  components  would  continue  to  operate  as  designed,  however,  no 
flood  warning  would  be  provided. 

G.  DESIGN  AND  CONSTRUCTION  CONSIDERATIONS 

1.  Lateral  Collector  Channels 

The  alignment  of  the  lateral  collector  channels  (LCC)s  was  made  as  close  to 
the  International  Boundary  as  possible  to  reduce  flood  damages  downstream.  The 
alignment  also  considered  the  width  of  the  floodplain,  distribution  of  overland 
flow  and  significant  features  such  as  roadways,  buildings,  and  adjacent  land 
use.  The  LCCs  design  would  not  require  any  building  modifications  or 
relocations  and  would  be  constructed  within  public  lands  that  would  be 
available  to  the  project  at  no  cost. 

*  The  hydraulic  design  of  the  LCC  system  incorporated  2  feet  of  freeboard  in 
the  collectors  themselves,  and  2  feet  within  the  existing  channels  that  the 
collectors  would  fill.  Flap  gates  would  be  incorporated  into  all  pipes 
connecting  the  LCCs  with  the  existing  covered  channels  to  reduce  the 
possibility  of  sewer  gas  escaping  from  the  covered  channels.  The  entire  west 
LCC  would  be  covered  by  a  structural  steel  grate  to  allow  for  vehicular 
traffic.  The  pedestrian  crossing  in  the  east  valley  would  also  have  a  grated 
section  over  the  otherwise  open,  east  LCC.  The  remaining  portion  of  the  open 
channel  would  utilize  a  6  foot  high  chain  link  fence  on  the  north  side  for 
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pedestrian  safety. 

Staged  construction  and  detouring  of  lanes  would  be  required  for  the  west 
lateral  collector  channel  in  order  to  maintain  vehicular  traffic  across  the 
International  Boundary  between  the  United  States  and  Mexico.  A  portion  of 
Arroyo  Boulevard  would  have  to  be  blocked  for  placing  the  pipes  and  west  end  of 
the  channel.  Some  of  the  traffic  not  crossing  the  boundary  would  have  to  be 
detoured  to  another  street.  Some  staged  construction  would  be  required  for  the 
east  lateral  collector  channel  to  maintain  pedestrian  traffic  across  the 
International  Boundary.  The  southern  third  of  International  Street  and  the 
southern  end  of  Robins  Avenue  would  have  to  be  blocked.  Traffic  would  have  to 
be  detoured  for  construction  of  the  channel  and  pipes  entering  Nogales  Wash 
channel . 

Construction  would  be  staged  to  allow  drainage  of  surface  low-flows  through 
the  pipes  into  the  existing  channels  during  construction  of  the  lateral 
collector  channels.  In  addition,  a  temporary  asphalt  curb  could  be  constructed 
along  the  south  side  of  the  construction  areas  to  divert  low-flows  from  street 
surface. 

2.  Chula  Vista  Channels 

The  alignment  of  the  Chula  Vista  channels  considered  the  width  and  depth  of 
the  floodplain,  lands  available  for  construction  and  significant  features  such 
as  existing  transportation  alignments,  buildings,  adjacent  land  use,  and 
location  of  riparian  habitat.  Design  consideration  favored  narrow  channel 
widths  for  the  Chula  Vista  channels,  because  (1)  project  lands  were  typically 
fee  land  and  would  have  to  be  purchased,  (2)  two  project  bridges  favored  narrow 
spans,  and  (3)  a  portion  of  the  Chula  Vista/Nogales  Wash  channel  is  located 
within  a  constricted  area  between  the  Southern  Pacific  railroad  embankment  and 
the  Old  Tucson  Highway, 

To  reduce  construction  costs  of  the  Chula  Vista  interceptor  channel,  design 
considerations  favored  a  levee  to  help  contain  the  design  flow  rather  than  a 
"pure"  channel  concept.  The  proposed  levee  would  be  constructed  with  the 
material  excavated  from  the  project  channels.  The  entire  length  of  the  levee 
was  designed  with  grouted  stone  armoring  and  a  10  foot  toe  to  prevent  failure. 
Due  to  hydraulic  conditions  (turbulence  and  high  velocity)  the  sides  and 
bottom  of  the  interceptor  channel  would  also  be  armored  with  grouted  stone. 

Right-of-way  constraints  and  hydraulic  requirements  for  the  Chula 
Vista/Nogales  Wash  channel  resulted  in  the  design  of  a  rectangular  concrete 
channel.  An  energy  dissipator  was  incorporated  into  the  design  so  that  super 
critical  channel  velocities  would  be  reduced  to  without  project  velocities. 

A  12  foot  wide  invert  access  ramp  would  be  provided  at  the  downstream  end  of 
the  grouted-stone  interceptor  channel  for  routine  inspection  patrols  and 
maintenance.  Paved  maintenance  roads  would  also  be  provided  on  top  of  the 
interceptor  levee  and  on  both  sides  of  the  concrete  channel  and  outlet 
structure  for  inspection  and  maintenance  of  the  channel.  The  road  would  be  10 
feet  wide  and  have  a  4  inch  thick  aggregate  base  paved  with  a  2  inch  thick 
layer  of  asphaltic  concrete. 

Construction  would  proceed  upstream  from  the  downstream  end  to  allow 
drainage  of  the  construction  sites.  Perennial  Nogales  Wash  flows  and  nominal 
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flood  flows  would  be  diverted  to  one  side  of  the  channel  with  temporary  levees 
during  construction  of  the  invert  and  walls  on  the  opposite  side. 

Because  of  high  groundwater,  dewatering  will  be  required  during  channel 
excavation  and  construction.  This  would  be  accomplished  with  a  system  of  pumps 
and  pipes  draining  into  the  temporary  channels  created  by  temporary  levees. 
Dewatering  of  the  construction  area  would  not  effect  adjacent  riparian  areas. 

A  subdrainage  system  comprised  of  a  12  inch  thick  gravel  layer  underlain  by 
a  6  inch  sand  layer  and  a  6  inch  thick  gravel  layer  underlain  by  a  6  inch  thick 
sand  layer  would  underlay  the  grouted  stone  and  concrete  inverts,  respectively. 
Six  inch  diameter  perforated  pipes  would  be  embedded  in  the  gravel  layer  along 
each  side  of  the  channel  invert . 

Dry  weather  or  low  flow  in  Potrero  Creek  would  not  be  diverted  by  the  Chula 
Vista  interceptor  channel.  Instead,  it  would  drain  into  a  grated-intake 
structure.  The  water  would  then  discharge  through  a  250  foot  long  36  inch 
diameter  reinforced-concrete  pipe  under  the  upstream  end  of  Chula  Vista 
interceptor  channel.  At  the  downstream  end  of  the  pipe  it  would  discharge  onto 
a  grouted-stone  outlet  structure  and  return  to  the  natural  streambed  of  Potrero 
Creek.  The  grated  inlet  would  allow  a  maximum  of  25  cfs  to  flow  through  the 
low  flow  pipe.  This  low  flow  through  Pete  Kitchen  subdivision  is  considered 
"pleasant"  by  residents. 

3.  Flood  Warning  System 

Self  reporting  rain  gages  would  be  placed  throughout  the  Nogales 
Wash/Potrero  Creek  drainage  basin  for  a  comprehensive  report  of  precipitation. 
Of  the  7  rain  gages  incorporated,  four  are  in  Mexico.  A  total  of  6  self 
reporting  stream  gages  are  incorporated  into  the  design;  one  being  located  in 
Mexico  above  the  main  inlet  to  the  Nogales  Wash  covered  channel.  All  of  the 
stream  gages  would  be  located  on  either  the  Nogales  Wash/Potrero  Creek  mainsten 
or  on  its  major  tributaries.  The  three  most  upstream  gages  would  not 
incorporate  attached  sirens  since  there  is  currently  a  "civil  defense"  system 
in  place  which  the  flood  warning  system  would  be  integrated  with.  The  three 
stream  gages  further  down  stream  are  in  areas  where  there  are  no  existing 
sirens.  As  such,  sirens  will  be  incorporated  into  these  features.  The  sirens 
themselves  would  be  located  in  the  populated  areas  and  tied  into  the  FWS 
electronically.  All  of  the  self  reporting  gages  will  be  tied  to  the  base 
system  in  the  sheriff's  office  via  a  repeater(s).  Exact  locations  of  the  gages 
have  not  been  determined  at  this  time,  but  their  approximate  locations  are 
identified  on  Figure  27.  The  location  of  the  repeater(s)  has  not  yet  been 
determined.  This  will  be  accomplished  in  the  next  (PED)  phase. 

All  self  reporting  gages  would  require  regular  testing  and  battery- 
replacement.  This  type  of  equipment  has  a  life  expectancy  of  approximately  20 
years.  As  such,  it  will  have  to  be  replaced  several  times  over  the  100-year 
life  of  the  project. 

H.  OPERATION  AND  MAINTENANCE 

Total  annual  operation  and  maintenance  (O&M)  costs  for  the  Recommended  Plan 
are  $11,000.  The  annual  O&M  costs  for  the  lateral  collector  channels  (LCC)s 
are  estimated  at  $1,000.  The  anticipated  future  repair  of  the  inverts  in  two 
existing  covered  channels  (required  to  bring  the  life  of  the  existing  channels 
up  to  the  proposed  100  year  project  life  of  the  LCC  system)  would  be 
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acc»mplished  by  including  the  "present  value"  of  $18/200  for  this  estimated 
repair  cost  ($1/315/000)/  into  the  "first  cost  of  constr ucti  an"  (aae  Ibble 
25F./  Future  Repairs/replacements) .  This  "prestant  value"  woijld  imture  to  an 
amount  large  enough  to  pay  for  this  repair  in  50  years. 

Annual  O&M  costs  for  the  100-year  Chula  Vista  ctannels  (CVC)s  are  estimated 
at  $7/000.  Of  this  amount/  $2/200  would  be  us:ad  for  repair/repiacement  of  tte 
irrigation  system  (needed  for  aesthetic  treatment)  and  replacement  of  riparian 
trees  that  are  utilized  in  the  aesttietic  treatment/mitigation  areas  (see  Figure 
22)  . 

Annual  O&M  ctarges  for  the  flood  warning  system  are  estiimted  at  $1,000,  and 
would  include  system  testing  and  loattery  replacement.  Thes*?  activities  wouhi 
have  to  lae  coordinated  through  the  International  Boundary  and  Water  CoiTmission 
for  facilities  located  within  Me<ico.  Replacement  of  system  hardware  at 
approxiimtaly  20-year  intervals  would  cost  an  estimate<l  $63,000  (each 
replacement).  This  would  be  accomplished  by  including  its  "present  value"  of 
$14/100  in  the  "first  cost  of  constr uction"  (see  Talkie  25F. ,  Futur-.* 
Repairs/Replacementl .  Tn  20  years/  this  anouat  would  miture  to  the  replacement 
value/  and  leave  $14/100  to  start  the  cycle  again. 

Annual  O&M  and  R  (replacement)  -easts  for  the  recreation  facilities  are 
estimateid  at  $2/000. 


T.  REAL  ESTATE  REQUIRE>1EdTS 

The  acquisition  of  rea'’  estate  for  tl>e  project  will  r>o  th-^  responsi'oi!  i^y  of 
the  local  sponsor.  For  the  lateral  collector  channels  'ight-of-wj'/  will 

be  required  within  the  existing  60  foot  wide  F'ederal  lands  adjacent  to  tiae 
International  Boundary.  Whare  portions  of  the  LCC  system  extend  L>eyond  the 
Federal  lands  (installation  of  covered  aancret^  t'-ansition  pipe  under-  city 
streets)  a  permit  -or  easement  from  trie  City  af  'l-oga’ will  i>e  r-equirer}. 

For  the  Chula  Vista  portion  of  the  project,  ''hna-i^l  -i-jt'ts-of-vny  will 
acquired  as  fee  title  or  perpatual  easement.  The  aatoa  ttyol  ies  for  vii  ti-oa  t'>>i 
areas  outsi<de  the  channel  rights-of-way.  Mi  r  in  a  »■  ior-,  e-,.=ioment‘'  wil’  ala; 

ensure  ttaat  the  normal  dry  wieatlaer  flows  -af  P'atr.'.-o  'k  t!a.- a  },;>■;  t n-vf.-, 

Kitchen  mobile  home  park  will  be  irn  in  ta  inei  .  Tahl.'-  ‘'hr-l.  pr  ,'v  i  ies  a-i  ro  ; ■ 

of  the  project  related  real  estate  o-asts. 

J.  RELOCATIONS 

There  woulid  be  no  relocations  of  building  st-'ucturv,'  far  tlae  pro'y':^.  Tn- 
project  would/  however/  require  the  perman.arat  relocation  of  ooiTin  utii  i '■ 

various  locations  within  project  lands.  r>ao  bridge  repl aceii>-:>n t  a-a  1  "n.' 
construction  of  a  second  bridge  (i>ath  near  Chula  Vista)  wo  il  l  lae  r.^rjuire  1 . 

a  result  of  construction  of  these  two  bri<d(T^O/  some  rerouti-ag  on  ‘-tv  Old  T  sc  son 

Mighway  would  be  Required/  but  traffic  delays  arc  laat  aitLcioated.  Th-> 
frontage  road  to  U.S.  Highway  89  would  lae  used  as  i  detour  far  thruug'a  trafl  i  -. 
Local  traffic  would  be  rerouted  with  a  temponry  ti--'  o-^twoen  "hula  Vista  and 
Pete  Kitchen  mobile  horns  loark. 
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K.  CONSTRUCTION  SCHEDULE 


The  construction  of  the  lateral  collector  channels  (LCC)s  would  require 
approxiira tely  six  months  to  complete-  This  construction  could  occur  any  time 
throughout  the  year,  however/  there  are  two  factors  which  should  be  considered. 
First/  the  iiHjority  of  rains  occur  from  July  through  October  and  second/ 
visitor  crossings  at  the  International  Boundary  are  typically  greater  in  number 
from  October  tiirough  March. 

The  construction  of  the  Chula  Vista  channels  (CVC)s  would  require 
approximately  nine  months  to  complete.  Engineeringly/  the  construction  could 
occur  any  time  throughout  the  year/  hovrever/  there  would  be  an  advantage  of 
avoiding  the  rain  season.  Cuttings  would  be  taken  from  riparian  trees  ttat 
would  be  lost  in  the  construction  ptase.  These  cuttings  would  then  be  planted 
along  Etotrero  Creek  to  improve  the  habitat  there  as  part  of  mitigation  plan. 
This  "dormant  stub  planting"  is  described  in  the  EA/  however/  it  is  important 
to  point  out  that  this  process  has  to  be  done  in  the  dorimnt  season  (November 
through  February) . 

L.  ECONOMIC  EVALUATION 

The  estimated  first  costs  (of  features  included  in  the  Recomnended  Plan)  are 
provided  in  detail  in  Tables  25A.  through  25E.  A  sumnary  of  these  costs  is 
provided  in  Ihble  25F.  The  "present  value"  of  future  repairs/ replacements  for 
the  lateral  collector  chaT^els  (repairing  invert  of  existing  covered  channels 
in  50  years)  and  the  flood  warning  system  (replacing  system  hardware  every  20 
years)  is  also  incluied  in  this  table.  The  total  first  cost  of  the  Recommended 
Plan  is  $6,022/600. 

The  economics  of  all  project  features  are  illustrated  in  Table  26.  The 
overall  benefit-cost  ratio  of  the  Recommended  Plan  is  2.2  to  1  (October  1986 
price  levels  @  3  7/8%)  witn  total  annual  benefits  of  $1,214,000  and  total 
annual  net  benefits  of  $652,850. 

Interest  during  construction  was  included  in  ttie  feature  costs.  Project 
'oenefits  would  accrue  during  the  first  and  subsequent  years  of  the  projects 
life . 

M.  NATIONAL  ECONOMIC  DEVELOPMENT 

hbtional  Economic  Development  (NED)  is  attained  by  project  scaling  so  as  to 
detain  maximim  net  benefits.  This  analysis  is  nade  by  evaluating  net  benefits 
at  various  "levels  of  protection".  Ttie  frequency  where  the  greatest  net 
benefits  are  attained  is  the  NED  plan.  Project  scaling  for  reach  2A  and  the 
laueral  collector  channel  found  the  NED  to  be  at  the  33-year  level  of 
protection.  The  NED  for  reach  4-5  and  the  Chula  Vista  channels  was  found  to  be 
at  the  lOO-year  level  of  protection.  This  optimiz-i tion  of  net  benefits  is 
illustrated  in  Figure  28.  Scaling  of  the  recreation  plan  and  the  flood  wraming 
system  are  not  appropriate  in  terms  of  level  of  protection.  Both  of  these 
features,  however,  are  included  in  the  NED  Plan,  as  they  do  contribute  to  the 
maximization  of  benefits. 
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N.  RECOMMENDED  PLAN 


The  NED  Plan  is  the  Recortinended  Plan  as  it  would  produce  tie  greatest  net 
benefits  and  is  fully  supported  by  the  local  sponsor  (Santa  Cruz  County  Flood 
Control  District). 
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TabU'  25A.  Detailed  Cost  Estimate,  33  Yr.  Lateral  (iollectcjr 
Channels  <' October  1986  Price  Levels) 


■^c-i  Description  Quantity  Unit  Unit  Amount 

‘,0.  Cost  Subtotal  Total 


r_30C  CONTROL 


09  Cnanne ' : 

Diversion  S  control 


□  ^  water . 

1 

Job 

LS 

)8.  100 

Shor 1 ng . 

1 

Job 

LS 

400 

Cfcava 1 1  on ,  channel  S 

P  i  pes . 

S.270 

CY 

3.55 

10.709 

Compa': ted  fill . 

a. 460 

CY 

3.ao 

7 , 072 

Compaction  of  excess 

e  « cava  ted  material  . 

a,  380 

CY 

1  .ao 

a.  856 

Concrete .  nvert . 

sas 

CY 

94.00 

21.150 

'“cncrete  .  walls . 

336 

CY 

141  .00 

45,966 

C  jnr  rate,  roo  f . 

84 

CY 

1 76.00 

1 4 , 784 

r--ic r ♦  a  ,  entry . 

ai 

CY 

176.00 

3.696 

Ppr • 1 ano  cement . 

3.690 

CUT 

4  70 

1 7 , 343 

3»pei  retnforcemen’ .  . 

78.600 

Lbs 

0.60 

47. 160 

•  ''f.C-Ced'-COnct'ete 

.  ~sj ,  «ip-  1  ncn . 

59 

LF 

79.00 

4,661 

-e  "  f  ced-conc ne •- e 

1  04 

LF 

141.00 

1  ■* .  55.4 

Pe  -■* '  “ced- :onc'‘e*-e 

z  p-  .  7^'-  1  ncr- . 

591 

LF 

156.00 

9E.  196 

-i: '  •  ;  ’c-  •  re-  p  .C.^  . 

-neon  " 3 i  • '030 . 

1 

Job 

LS 

35 .aoo 

r,ars,-  'hannel  .  .  . 

sao 

LF 

1  1  .  80 

6.  1  36 

1  .  380 

SF 

8.ao 

11.316 

■  hr.  ;5  ••i' .  “6-  ^  r” .  ,  . 

1 

Ea 

S.87C.0v 

5.070 

p'ac  2^'*.  SS-'Oer... 

a 

Ea 

13.400.0C 

as. 800 

-r  :;^e.  •^3-T':r.  .  . 

4 

Ea 

16.000.00 

64. COO 

- 

. 

1  la.  laa 

C  *  .  c  *■  a  n,  »-i  <o  ' . 

• 

$56; .coo 

’'r'  •  ^  A  A  ‘ 

56 . ; oc 

jrre'  "  Z  a  On.  •  f  '  -  • 

1  -h  r. . 

55 . 900 

.  .  •  • ^  j.'  t  .  •-, .  ,  , 

4  ’  3  n  "1 0 

snes  a  “e 1  oca t ' ons : 

Lancs  S  damages . 

to 

®  e  1  0  C  a  t  '  0  n  5  .  r  -C  3  £ 

I 

Job 

ls 

4’. 000 

C  O  ^  c  • 


TABLE  25A-I. 


Detailed  Cost  Estimate;  Repair  of  ivert  of 
Existing  Covered  Channels  (work  to  accomplish¬ 
ed  in  approximately  50  years) 


October  1986  cost  $1,280,000 

Present  Value  of  $1,280,000 

(8  7/8%  in  50  years)  $18,200 

October  1987  Cost  $1,310,000 

Present  Value  of  $1,280,000 

(8  5/8%  in  50  years)  $20,900 
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TABLE  25B.  Detailed  Cost  Estimate,  lOOyr.  Chula  Vista  Channels 
(October  1986  Price  Levels) 


Cost 

Acct 

No. 

Description 

Quantity 

Unit  Unit  Amount 

Cost  Subtotal  Total 

CHULA 

VISTA  CHANNEL 

(100-YR  PLAN) 

FLOOD  CONTROL 

Construction: 

09 

Channel : 

Diversion  i  control 

of  surface  water... 

1 

Job 

LS 

$54,000 

Dewatering  t  ground- 

water  control . 

1 

Job 

LS 

117,000 

Clearing  t  grubbing. . 

1 

Job 

LS 

3,890 

stripping . 

890 

CY 

$7.10 

6,319 

Excavation,  channel.. 

163,000 

CY 

3.25 

529,750 

Excavation,  toe . 

5,200 

CY 

3.55 

16,460 

Excavation,  R.C.P.... 

240 

CY 

4.70 

1,128 

Compacted  fill,  levee 
Compacted  fill. 

5.100 

CY 

2.05 

10,455 

channel . 

Compacted  fill. 

15,100 

CY 

3.20 

48,320 

R.C.P . 

200 

CY 

2.35 

470 

Backfill,  toe . 

Miscellaneous  fill. 

4,300 

CY 

4.70 

20,210 

compacted . 

5, 300 

CY 

1.80 

9,684 

Stone . 

13 , 400 

Ton 

11.80 

158 . 120 

Grouting  stonework. . , 
Inlet  structure, 

2 ,000 

CY 

76.30 

213,640 

Potrero  Creek . 

Outlet  structure. 

1 

Job 

LS 

1,410 

Potrero,  Creek . 

Reinforced-concrete 

1 

Job 

LS 

4,770 

pipe,  36-inch . 

250 

LF 

50.70 

14.675 

Concrete,  center  slab 

1 . 550 

CY 

93.90 

145,545 

Concrete,  footings... 

1 .490 

CY 

93.90 

139,911 

Concrete,  walls . 

1 .570 

CY 

141 .00 

221 . 370 

Portland  cement . 

45.800 

CWT 

4 .70 

215,260 

steel  reinforcement.. 

491 , 000 

\b 

0.50 

245,500 

Transitions . 

1 

Job 

LS 

152,000 

Invert  access  ramp... 

1 

Job 

IS 

4 ,2)0 

Aggregate  base . 

Asphaltic  concrete 

530 

CY 

30.60 

16,210 

paving . 

540 

Ton 

70.50 

38,070 

Fencing,  channel . 

Steel  pipe  gates, 

2,060 

LF 

11.80 

33,740 

single-drive . 

7 

Ea 

5,280.00 

36,960 

Subdrainage  system... 

1 

Job 

LS 

$187,000 

Esthetic  treatment  . . 

1 

Job 

LS 

54,900 

Mitigation  measures. . 

1 

Job 

LS 

54 , 500'«^ 

Subtotal,  channel . 

2,757,493 

Contingencies . 

682,507 

Total,  channel . 

S3, 440, 000 

30 

Engineering  &  design . 

340, 560 

31 

Supervision  (  administration . 

339,440 

Total,  construction . 

~47i  20^^0 

Lands  t  relocations: 

Lands  t  damages . 

Relocations : 

183,000 

utilities: 

Water . 

1 

Job 

LS 

16,600 

Sewer . 

1 

Job 

LS 

43,000 

Gas . 

1 

Job 

LS 

7,800 

Power . 

1 

Job 

LS 

3,500 

Telephone . 

1 

Job 

LS 

3,100 

Total  utilities.... 

74,000 

Bridges . 

1 

Job 

LS 

763,000 

Total,  relocations... 

837,000 

Total,  lands  t  relocations . 

1,020,000 

Total,  flood  control . 

5,  140,000 

*  Habitat  improvement  and  fencing 
**  See  Table  25E  for  further  breakdown 
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Table  25C.  Detailed  Cost  Estimate  -  Flood  Warnina  System 
(October  1985  Price  Levels  @  8  5/8%) 


7  Self  Reportin'’  Rain  Gages 

3  Self  Reporting  Stream  Gages 

3  S.R.S.G,  with  Siien 
&  Associated  Fquipment 

1  Repeaters  K  Associated  Iquiii. 

1  Receiving  Antenna  (w/cables) 

1  Microcomputer 

1  Audible  Alarm  !ie\--!rc 

I  Printer  I’or  Mi r roronput’M' 

1  Auto-answer  Modc'in  for  'licro- 
c  oir  p  u  1  e  r  -  I  e  1  e  p  ii  o  n  e  interlace 

i  Renote-Stat  ion-7'esC  i  ng 
F.quipment  Package 

I  Sparc  Klectronics  '•’ackag'’ 
for  Gages 

1  M '  c  rocompui  ('t  S'H  I '.are  lAnkag'' 

Subt  ot.  a  I 

l.aboi 

>ii!)l  ol  a  1 

Cent  i  tig'^ni  V  (  2  r' ) 

I'.ng i  neer  i  no  Itesign  '  \  ')2) 

S'lnervis’on  R  Adniin.  f  Itlj) 

TOlA!, 

Ilpdated  to  flct  I’rirr 

Levels  h  S  7 'Hr. 


First  Cost  of 

Rep]  nr  emerit 

Construction 

Cost 

s 

18,200 

S  18,200 

s 

3.000 

3  3,000 

$ 

3,700 

3  3,700 

s 

3,000 

3  3 , 0<  ti  1 

s 

100 

3  i  O" 

s 

4.  P!0 

3  4  .  !'■  ti  1 

g(|!l 

2'  li  1 

> 

2.  lix' 

3  2.1  Of' 

3.O1) 

■',1 1'  1 

> 

3 , 1  too 

c  '  lOi  1 

> 

2  .  '■>' " ' 

'  2  .  ■'OM 

1 1 

< 

41' ,  > 

V  ^  1  ,  •  iM 

< 

‘s 

72.  lit" 

^  1 . ;  1  ' 

1  -  j'nii 

r  IJ.  -.Oi- 

7, 2' 10 

7,200 

10'.,  300 

'll  .  V  1'  1 

,1 07.00') 

^  r,  t ,  noi  1 

Table  25D.  Detailed  Cost  Estimate,  Recreation  Plan 


(October  1986  Price  Levels) 


Descr . 

Es  t ima  te  Unit 

Qua  n  t . 

Unit 

Coat 

Total 
Cos  t 

•  Picnic 
Table 

3 

Ea  . 

SI. 100 

S3, 300 

She  1 r  s 

3 

Ea  . 

3,000 

9,000 

Slab 

702 

SFt 

1.90 

1 , 334 

Grill 

3 

Ea  , 

650 

1,950 

S  igns 

6 

Ea  . 

100 

600 

T . Recp  t . 

3 

Ea  . 

500 

1,500 

Sub  to  ta  1 

17,700 

E&D  and 

S& A 

1 , 770 

Con  1 1 nqency 

3,530 

Pecrea  t i 

on  Developfticn 

r  Subto 

ta  1 . 

. .  2  3,000 

Tiole  2*>E«  Detailed  »Coat  Estiimtc  -  L^ndS/  BiaerentS/  <an<i  Riqhta-of~»hv 
~~  'Octotier  1^86  Price  Levcls~9  0  7^a%) 


Construction  lifjnds 
'litinstion  Lrfods 
SoVSrC'’'^*;  Dartmo 
'T/rAr. 


Aver  igo 

Va  1 

ximtn 

liSnd 

Value 

m  intm 

Land 

Va  1 1.» 

Area  Required 
(Acres' 

U.5S 

S/A 


EstiTOte<1  V.iloe 

$107,8*^5’ 

8,270 

67,000 

$183,:-/- 


($116, ’.6')  /  in.n.->>  <; 


S  IrCKX) 


Rpcotnnorhlt^d 


T»':  SnTyi\-\rv  of  Fir»^t 

(QctPl'^er  b'>86  Price 


Nonales  l^lash 
lateral  Cnllectnr 
Channels 

133-Year  Plan) 

Chula  Vista 
Channels 
fl«X)-Year  plan) 

Flcol  i4artiing 
Sys  tern 

Kecren  t lOn 
Flan 

Construe  tion/Insta  \  la  Cion : 

Feature  First  Cost 

Engineering  and  Design 
Supervision  and  Adninistra tion 

3*^61 .000 
56,000 
55,900 

$3,440,000 

340,560 

319,440 

$92 , 500 

,  -lOO 

S21 ,000 

1 ,  oo:- 
:  /  y*' 

TPtal.  Gonstrucc  ion 

673,000 

4,  IPC.OOO 

!<'/■’ ,  300 

2^.o■y, 

Lands  and  Relocations: 

'Lands  and  Cferauesi 

o 

19'J.  30''' 

Reioca  tions: 

Ut  i  1  ities 

Br  idoes 

0 

47 ,  OO.. 

■’4 ,  o(y- 
763,  v.> 

Tt)  ca  1  ,  Re  ]  lOcra  C  i  ons 

gi’.of'x'i 

Ran/xvi 

T'Ca;,  Lands  A  Relocations 

!.  >:■ 

Future  Repa  irs  ••'Replacown  t 

lft,2'0C)  • 

0 

I'V  .* 

l'''Ca;,  Feature  Fir.at  3os* 

5''33,7n-' 

'l.V'-.-'VK*' 

■ : ; :  •  •*.  v 

*  Present  Value  of  Sl.'Jlo.oO'C  for 

repiir  ro  inv*?rt'  .>f 

existing  <x)vered 

channel  ••■•  f*.->  tie  a: 

:  •■••inr  1 

■ipcr'^ximpj  tely  50  ’ye<HrsK 
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CHAPTER  VI 
PLAN  IMPLEMENTATION 


This  chapter  summarized  the  cost-sharing  requirements  and  procedures 
necessary  to  implement  the  flood  control  and  recreation  features  of  the 
recommended  plan. 


A.  DIVISION  OF  PLAN  RESPONSIBILITIES 

The  Water  Resources  Development  Act  (WRDA)  of  1986  (P.L.  99-662)  and  various 
administrative  policies  have  established  the  basis  for  the  division  of  Federal 
and  non-Federal  responsibilities  in  the  construction,  maintenance,  and 
operation  of  Federal  water  resource  projects  accomplished  under  the  direction 
of  the  Corps  of  Engineers. 


1.  Allocation  of  Costs 

The  majority  of  the  project  costs  (approximately  99.7%)  are  for  flood 
control  purposes.  The  remaining  0.3%  are  for  associated  recreation  purposes. 


2.  Cost  Apportionment 

For  flood  control  purposes,  the  WRDA  of  1986  provides  that  the  Local  Sponsor 
(Santa  Cruz)  County  Flood  Control  District  )  shall  pay  in  cash,  5%  of  the  cost 
of  the  structural  portion  of  the  flood  control  project  during  the  construction 
phase:  provide  all  lands,  easements,  rights-of-way  and  dredged  material 
disposal  areas:  provide  relocations  of  bridges  and  roadways:  provide 
alterations  of  utilities  which  do  not  pass  under  or  through  the  project's 
structure;  maintain  and  operate  the  project  after  construction;  and  assume  the 
administration,  operation  and  maintenance  responsibilities  of  the  environmental 
mitigation  measures.  Also,  during  the  construction  phase,  the  local  sponsor 
shall  contribute  in  cash  any  additional  funds  as  are  necessary  so  that  the 
local  contribution  would  be  a  minimum  of  25%  of  those  costs  assigned  to 
structural  flood  control  measures  (the  lateral  collector  channels  and  the  Chula 
Vista  channels),  and  a  minimum  of  50%  of  those  costs  assigned  to  recreation. 
For  non-structural  flood  control  measures  (the  flood  warning  system),  a  minimum 
25%  local  contribution  shall  also  be  applied,  however,  the  local  sponsor  has 
the  option  of  paying  its  share,  plus  interest,  over  a  15-year  period  after- 
construction  . 
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May  be  paid  over  15  years  period  after  construction, 
however,  sponsor  would  be  required  to  pav  interest. 


Table  27  illustrates  the  feature  costs  and  costs  associated  with  lands  and 
relocations;  and  Table  28  Illustrates  the  apportionment  of  first  costs  between 
Federal  and  non-Federal  Interests  for  the  recommended  plan. 

3.  Federal  Responsibilities 

The  presently  estimated  Federal  share  of  the  total  first  cost  of  the  project 
Is  $4,511,200.  In  addition  to  its  financial  responsibility,  the  Federal 

Government  would : 

a.  design  and  prepare  detailed  plans  and  specification, 

b.  administer  contracts  for  construction  and  supervision  of  the 
project  after  authorization,  funding,  and  receipt  of  non-Federal  assurances, 

c.  conduct  all  necessary  cultural  resource  investigations  and 
coordinate  and  implement  any  necessary  preservation  or  mitigation  measures,  and 

d.  conduct  periodic  Inspections  with  the  non-Federal  sponsor  to 

determine  adherence  to  the  post-construction  maintenance  requirements. 

e.  Install,  maintain,  repair  and  replace  the  flood  warning  system 
components  in  Mexico  with  non-Federal  payment  for  these  costs. 

4.  Non-Federal  Responsibilities 

The  presently  estimated  non-Federal  share  of  the  total  first  cost  of  the 
project  is  $1,511,400.  In  addition,  maintenance  and  operation  of  the  project 
would  cost  local  Interests  $11,000  annually.  The  local  sponsor  for  the  project 
is  the  Santa  Cruz  County  Flood  Control  District.  Requirements  of  local 
cooperation  are  specified  below: 

a.  Provide  certain  lands,  easements  (to  include  an  O&M  easement  for 

the  Chula  Vista  low  flow  channel),  rights-of-way,  excess  fill  disposal  areas 

for  construction  of  structural  flood  control  measures  ($174,700),  for 
mitigation  measures  ($8,300),  for  non-structural  flood  control  measures  in  the 
United  States  ($0),  and  for  recreation  measures  ($0)  presently  estimated  at  a 
total  of  $183,000. 

b.  Accomplish  all  bridge  and  roadway  alterations  ($810,000),  and 
relocation  of  utilities  which  do  not  pass  under  or  through  the  project's 
structure  ($6,600),  presently  estimated  at  $816,600. 

c.  Pay  5%  of  the  cost  of  the  project  assigned  to  structural  flood 
control  ($293,900),  plus  additional  cash  during  construction  ($176,100)  to 
provide  a  minimum  25%  local  contribution  to  that  purpose,  presently  estimated 
at  $470,000. 

d.  Pay  additional  funds  during  the  construction  phase  to  provide  a  50" 
local  contribution  for  recreation  measures  ($11,500),  presently  estimated  are 
$11,500. 

e.  Pay  during  the  construction  phase  ($30,300),  or  pay  after  the 
construction  phase  ($30,300  +  interest),  to  provide  a  minimum  25%  local 
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contribution  for  non-structural  flood  control  measures,  presently  estimated  at 
$30,300. 


f.  Maintain  and  operate  project  facilities  in  the  United  States  after 
completion  In  accordance  with  regulation  to  be  prescribed  by  the  Secretary  of 
the  Army  at  an  annual  cost  presently  estimated  at  $11,000. 

g.  Provide  the  federal  government  funds  for  the  cost  of  maintaining 
flood  warning  components  In  Mexico  (cost  of  this  Is  Included  In  Item  f.  above). 

h.  Hold  and  save  the  United  States  free  from  damages  due  to 
construction,  operation,  and  maintenance  of  the  project,  excludln^damages  due 
to  the  fault  or  negligence  of  the  United  States  or  Its  contractors,  and  free 
from  water  rights  claims  caused  by  construction  and  operation  of  the  project. 

1.  Prescribe  and  enforce  regulations  to  prevent  obstruction  or 
encroachment  on  flood  control  works  that  would  reduce  their  flood-carrying 
capacity  or  hinder  maintenance  and  operation. 

j.  Comply  with  the  applicable  requirements  of  the  Uniform  Relocation 
Assistance  and  Real  Property  Acquisition  Policies  Act  of  1970. 

k.  Comply  with  Section  221  of  the  Flood  Control  Act  of  1970. 

l.  Publicize  flood  plain  information  in  the  areas  where  structural 
measures  were  not  found  justified  and  provide  this  information  to  zoning  and 
other  regulatory  agencies  for  their  guidance  and  leadership  in  preventing 
unwise  development  In  the  flood  plain. 


B.  SPONSORSHIP  AGREEMENTS 

The  Santa  Cruz  County  Flood  Control  District  has  provided  a  Letter  of  Intent 
assuring  acknowledgement  of  sponsorship  requirements  for  the  Nogales  Wash  Flood 
Control  Project  (see  page  6-6).  Prior  to  the  start  of  construction,  the  local 
sponsor  will  be  required  to  enter  Into  an  agreement  with  the  Federal  Government 
that  It  will  comply  with  Section  221  of  the  Flood  Control  Act  of  1970  (P.L.  91- 
611)  and  the  Water  Resources  Development  Act  of  1986  (P.L.  99-662). 


C.  PROCEDURES  FOR  IMPLEMENTATION 

Future  actions  necessary  for  authorization  and  construction  of  the 
recommended  plan  are  summarized  as  follows: 

1.  This  report  will  be  reviewed  within  the  Corps  of  Engineers,  including 
the  Board  of  Engineers  for  Rivers  and  Harbors  and  the  Office  of  the  Chief  of 
Engineers  In  Washington,  D.C. 

2.  The  Chief  of  Engineers  will  seek  formal  review  and  comment  by  the 
Governor  of  the  State  of  Arizona  and  Interested  Federal  Agencies. 

3.  Following  the  State  and  Agency  review,  the  report  of  the  Chief  of 
Engineers  will  be  sent  to  the  Assistant  Secretary  of  the  Army  for  Civil  Works. 
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4.  Upon  approval  of  the  Assistant  Secretary,  the  report  will  be  Eorwar'Je<.i 
to  the  Office  of  Management  and  Budget  (0MB)  to  obtain  the  relationship  of  the 
project  to  programs  of  the  President. 

5.  The  final  report  of  the  Chief  of  Engineers  will  then  be  forwarded  by  tlie 
Assistant  Secretary  of  the  Army  for  Civil  Works  to  Congress. 

6.  Congressional  review  of  the  feasibility  report  and  possible 
authorization  of  the  project  v.'ould  follov;, 

7.  Pending  project  authorization  for  construction,  the  Chief  of  Engineers 
could  inclule  funds  when  appropriate,  in  his  budget  requests  for  continuing 
planning  and  engineering  of  the  project.  The  objective  is  to  ready  each 
project  for  a  construction  start  established  with  the  feasibility  study. 

8.  Following  receipt  of  funds,  continuing  planning  and  engineering  studies 
would  be  initiated  and  surveys  and  detailed  engineering  designs  would  be 
acconpl ished . 

B.  Following  Congress  autlvarization  of  the  project,  plans  and 

specifications  would  be  accomplished  by  the  District  Engineer. 

10.  Subsequent  tc  appropriation  of  construction  funds  by  Congress,  but 
prior  to  construction,  formal  assurances  of  local  cooperation  would  be  required 
from  non-Federal  interests. 

11.  Bids  for  construction  would  be  initiated  and  contracts  ^'.^rar•3el . 


Comilo  Ahumada 

District  1 
Nogales 


Cesai  N.  Paiaoa.  Sr. 
District  7 
Nogaie* 


RonaicJ  R.  MorriSi 

District  3 
Patagonia 


•  F.  DeCillis 

Clerk 


Board  of  Supervisors 

SANTA  CRUZ  COUNTY 

P.  O.  SOX  1150 
NOGALES.  ARIZONA  85628 

PHONE  287-4778 


August  25,  1987 


Colonel  Tadahiko  Ono 
District  Engineer 
Corps  of  Engineers 
Los  Angeles  District 
P.O.  Box  2711 
Los  Angeles,  CA  90053 

Dear  Colonel  Ono: 

The  Santa  Cruz  County  Flood  Control  District  has  reviewed  the 
Draft  Feasibility  Report  and  Environmental  Assessment  for  Nogales 
Wash  and  Tributaries,  Nogales,  Arizona.  The  Flood  Control 
District  supports  the  recommended  plan  for  the  "lateral  collector 
channel"  at  the  International  Boundary,  the  "Chula  Vista  channel" 
and  associated  recreation  component,  and  the  flood  warning  system. 
This  plan  would  provide  33-year  flood  protection  for  the  downtown 
community  from  the  International  Boundary  to  the  existing  covered 
channel  outlets,  100-year  flood  protection  for  the  Chula  Vista  - 
Pete  Kitchen  community,  and  advanced  flood  warning  for  much  of 
the  developed  areas  of  the  Nogales  Wash-Potrero  Creek  watershed. 

This  plan  would  provide  relief  from  a  most  pressing  flood  problem. 
The  Corps  worked  very  closely  with  the  County  Board  of  Supervisors, 
the  Flood  Control  District  and  other  County  and  City  of  Nogales 
officers.  This  close  coordination  resulted  in  the  formulation  and 
development  of  a  rational  solution  acceptable  to  the  community. 

By  means  of  this  Letter  of  Intent,  we  want  to  assure  you  of  our 
intent  to  participate  in  this  flood  control  project.  We  understand 
that  Santa  Cruz  County  shall  provide,  during  the  period  of  construc¬ 
tion,  a  cash  contribution  of  5  percent  of  the  total  flood  costs. 

If  the  value  of  lands,  easements,  rights-of-way,  relocations  and 
the  5  percent  contribution  represents  less  than  25  percent  of  total 
flood  control  costs,  the  Department  shall  provide,  during  the  period 
of  construction,  an  additional  cash  contribution  in  the  amount 
necessary  to  make  its  total  contribution  equal  to  25  percent  of  the 
total  flood  control  costs.  We  also  understand  the  specific  require¬ 
ments  of  local  participation: 

1  To  provide  all  lands,  easements,  and  rights-of-way  and  all 
alterations  and  relocations  of  utilities,  streets,  highways, 
bridges,  buildings,  storm  drains,  ar.d  other  structures  and 
improvements . 


2  To  provide  a  cash  or  in-kind  construction  or  land  contribu¬ 
tion  towards  reasonable  fish  and  wildlife  mitigation  features 
in  an  amount  equal  to  the  same  percentage  as  the  non-federal 
share  of  flood  control  costs  as  required  by  the  then  current 
rules  and  regulations. 

3  To  hold  and  save  the  United  States  free  from  water  rights 
claims  caused  by  construction  and  operation  of  the  project. 

4  To  prescribe  and  enforce  regulations  to  prevent  obstruction 
or  encroachment  of  flood  control  works  that  would  reduce  their 
floodcarrying  capacity  or  hinder  maintenance  and  operation. 

5  Comply  with  applicable  requirements  of  the  Uniform  Relocation 
Assistance  and  Real  Property  Acquisition  Policies  Act  of  1970. 

6  Comply  with  Section  221  of  the  Flood  Control  Act  of  1970. 

7  Assume  operation  and  maintenance  of  the  works  after 
completion  in  accordance  with  regulations  prescribed  by  the 
Secretary  of  the  Army. 

It  is  expected  that  there  will  be  substantial  consulting  with  the 
Flood  Control  District  staff  on  mitigation  measures  as  project 
design  progresses.  In  transmitting  this  Letter  of  Intent,  it  is 
mutually  understood  that  the  local  financial  responsibility  will 
not  be  committed  until  Congress  appropriates  funds  for  construction 
of  the  projects. 

Residents,  business,  and  government  agencies  face  a  serious 
international  flood  threat  on  a  yearly  basis.  The  Flood  Control 
District  and  its  Board  of  Directors  are  anxious  to  relieve  the 
Community  of  this  ongoing  problem  and  will  cooperate  in  any  way  to 
see  the  Corps'  plan  for  Nogales  Wash  implemented. 

We  wish  to  take  this  opportunity  to  thank  you  and  your  staff  for 
your  efforts  in  assisting  Santa  Cruz  County  in  solving  our  flood 
related  problems. 


Sinceirely , 


Board  of  Supervisors 
Santa  Cruz  County 


CA:  fe 
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Comilo  Ahumado 

Nogoin 


F.  De  Cillis 

Clerk 


Cr-'SCir  N  Porodo.  Si . 

J 

Board  of  supervisors 

SANTA  CRUZ  COUNTY 

P  O  BOX  1 1 00 
NOGALES.  ARIZONA  056Z8 
PHONE  287-e77B 

May  26,  1988 


Kk  -lullv ; 


r’  :!.u 


/ 


Colonel  Tadahiko  Ono 
District  Engineer 
Army  Corps  of  Engineers 
300  North  Los  Angeles  St. 

Los  Angeles,  California  90012 


Dear  Colonel  Ono: 

The  Santa  Cruz  County  Board  of  Supervisors,  serving  as 
the  governing  board  of  the  County  Flood  Plain  &  Flood  Control 
District,  has  reviewed  the  “Draft  Feasibility  Report  and 
Environmental  Assessment,  Nogales  Wash  &  Tributaries, 

Nogales,  Arizona"  dated  August  1987.  The  Board  of 
Supervisors,  and  the  Director  of  Planning  &  Zoning,  also 
participated  in  a  Corps  of  Engineers  Conference  in 
Washington,  D.  C.  in  October  1987,  at  which  time  final 
changes  to  the  "Recommended  Plan"  were  discussed.  The  Board 
of  Supervisors  and  the  county  as  a  whole  fully  support  the 
recommended  plan  for  the  lateral  collector  channels,  the 
Chula  Vista  channels,  the  small  recreation  component 
associated  with  the  Chula  Vista  channels,,  and  the  flood 
warning  system.  This  plan  would  solve  a  most  pressing  flood 
problem. 

By  means  of  this  letter,  we  want  to  assure  you  of  our 
intent  to  participate  in,  and  support,  the  implementation  of 
this  plan.  The  Corps  worked  very  closely  with  the  local 
community  in  formulating  and  developing  this  plan.  We 
commend  your  staff  for  its  outstanding  efforts  and  look 
forward  to  continuing  this  fine  relationship  in  the  ongoing 
process . 


/' 


Sincerely, 

'‘/Ki/ ///i: 'in 

Ronald  R.  Morriss,  Chairman 


cc:  Paul  Blakey 
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(NTERNATIONAL  BOUNDARY  AND  WATER  COMMISSION 
UNITED  STATES  AND  MEXICO 

THE  COMMONS.  BUILDING  C,  SUITE  310 
4171  NORTH  MESA 
EL  PASO.  TEXAS  79902 

•**  MAY  Si  s  1388 

Colonel  Tedabllco  Ono 

Corps  of  Engineers,  Los  Angeles  District 
300  North  Los  Angeles  Street 
Los  Angeles,  Celifomla  90012 

Dear  Colonel  Onot 

Upon  review  of  the  Draft  Feasibility  Report,  Nogales  Wash  and  Tributaries 
Study  dated  August  1987,  and  after  the  May  12,  1988  meeting  with  you  and  your 
staff,  the  D.S.  Section  of  the  Intemational  Boundary  and  Water  Conolsaion 
fully  supports  the  Corps  recommended  plan.  Your  report  has  accurately 
identified  the  flooding  problems  in  the  Nogales,  Arizona  and  Nogales,  Sonora 
area  and  the  solutions  which  you  have  selected  should  significantly  reduce 
these  problems  in  the. United  States. 

We  are  especially  Interested  In  the  relationship  of  the  proposed  Lateral 
Collector  Channels  to  the  Intemational  Boundary  and  the  proposed  Flood 
Warning  System  to  Mexico.  I  will  discuss  the  Flood  Warning  System  proposed 
for  installation  in  Mexico  with  the  Mexican  Commissioner. 


IFRCE  Of  THE  COMMISSIONER 
UNITED  states  SECTION 


I  commend  you  and  your  staff  for  its  effectiveness  in  working  with  the  City, 
County,  State,  and  other  Federal  agencies  in  formulating  and  developing  the 
conceptual  plan  for  the  project.  Your  District's  coordination  with  this 
office  has  been  outstanding.  We  look  forward  to  continuing  this  excellent 
working  relationship  during  the  upcoming  phases  of  the  project. 
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CHAPTER  VII 


DISCUSSION 


The  District  Engineer,  Los  Angeles  District,  0.  S.  Army  Corps  of  Engineers, 
has  reviewed  and  evaluated,  in  light  of  overall  public  interest,  the  data, 
information,  and  alternatives  for  water  resources  development  pertaining  to  the 
Nogales,  Arizona  area.  The  principle  elements  considered  in  the  review 
included  engineering  feasibility,  environmental  impacts  and  effects,  economic 
factors  of  regional  and  national  economic  development,  and  social  well-being, 
all  of  which  have  been  evaluated  in  light  of  the  purposes  of  the  proposed 
Improvements.  The  data  and  Information  reviewed  Include  investigations  and 
studies  prepared  by  Los  Angeles  District  staff,  documents  and  information 
furnished  by  local  Interests,  and  the  stated  views  of  these  Interests  and 
agencies  relative  to  the  various  practical  alternatives  for  achieving  stated 
objectives  of  providing  flood  control  and  related  water  resource  features  along 
the  Nogales  Uash/Potrero  Creek  mainstem. 

This  Nogales  Wash  Feasibility  Study  Report  constitutes  compliance  with  the 
overall  Gila  River  and  Tributaries,  Arizona  and  New  Mexico  study  authority.  It 
identifies  historic  and  recent  significant  damages  from  flooding  as  well  as 
projecting  future  damages.  It  has  identified  flood  inundation  as  serious  water 
resources  problem  within  the  study  area. 

Alternative  plans  for  solving  flood  problems  within  the  study  area  were 
formulated  and  evaluated  to  determine  the  relative  consequences  of  each.  The 
plans  considered  in  this  report  have  been  coordinated  with  Interested  agencies 
at  the  Federal,  state  and  local  levels.  Several  public  meetings  and 
informational  meetings  with  local  officials  were  held  by  the  local  sponsor  to 
solicit  public  input  and  preferences  used  in  formulating  the  alternative  plans 
and  in  selecting  the  plan  to  be  recommended.  Environmental  Impacts  associated 
with  the  selected  plan  are  not  deemed  to  be  significant.  The  selected  plan 
would  reduce  future  flood  and  erosion  damage  in  the  study  area  as  well  as 
reduce  the  risk  to  human  life  and  safety.  The  Impacts  of  the  Recommended  Plan 
would  not  significantly  Increase  flood  damages  in  downstream  areas.  It  is  also 
the  plan  favored  by  the  non-Federal  sponsor,  Santa  Cruz  County. 

From  an  economic  standpoint,  the  Reconmended  Plan  would  significantly  reduce 
financial  losses,  both  public  and  private.  This  would  Include  losses  to 
businesses  and  wage  earners  caused  by  flood  related  Interruptions,  and  the 
costs  of  flood  fighting  and  clean-up. 

The  District  Engineer  has  recognized  that  the  Nogales  vicinity  is  sensitive 
to  its  environmental  (riparian  habitat)  amenities.  He  believes  that  concerns 
for  these  amenities  have  been  satisfied  by  the  Reconmended  Plan,  with  a 
combination  of  mitigation  and  aesthetic  treatment.  The  District  Engineer 
concurs  with  the  recommendations  within  the  attached  Environmental  Assessment, 
and  has  personally  inspected  the  project  area. 
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The  relationship  of  the  Recommended  Plan  to  the  United  States /Mexico 
International  Boundary  was  found  to  be  sensitive  In  several  respects.  The 
possible  consequences  of  providing  a  lateral  collector  channel  on  the  United 
States  side  of  the  International  Boundary  and  Installing  components  of  a  flood 
warning  system  In  Mexico,  were  studied  and  evaluated  for  social,  political,  and 
economic  effects;  engineering  legal  statutes;  environmental  Impacts;  and 
appropriateness  for  meeting  the  stated  objectives  of  the  Investigation  and 
Implementablllty.  It  Is  normally  the  responsibility  of  the  non-Federal  sponsor 
to  provide  lands,  easements,  and  rlghts-of-way  and  to  provide  operation, 
maintenance,  and  repair  for  all  project  facilities.  However,  due  to  the  unique 
relationship  of  the  flood  warning  system  to  Mexico  (five  rain  or  stream  gages 
are  located  In  Mexico),  It  was  determined  that  the  Federal  Government  should 
take  responsibility  for  these  items.  This  determination  Is  based  upon  the 
assumed  position  that  the  Federal  Government . (the  Corps  In  coordination  within 
the  International  Boundary  and  Water  Commission)  would  have  a  greater 
opportunity  and  success  In  providing  system  requirements  In  Mexico.  The  non- 
Federal  sponsor  would  provide  the  Federal  Government  funds  for  the  cost  of 
maintenance,  repair,  and  replacement  of  these  components.  The  proposed  actions 
of  the  Recommended  Plan  will  require  continued  coordination,  through  the 
International  Boundary  and  Water  Commission  (IBVC),  with  the  national,  state, 
and  local  governments  within  Mexico. 

The  selected  plan  of  Improvement  for  the  Nogales  Wash  Study  Area,  as 
developed  In  this  report.  Is  based  upon  a  thorough  analysis  and  evaluation  of 
various  practical  alternatives  for  achieving  the  stated  objectives;  that  no 
significant  adverse  effects  were  found;  that  the  recommended  plan  Is  consonant 
with  national  policy  and  administrative  directives;  and  that,  on  balancing  all 
elements,  the  total  public  interest  would  best  be  served  by  the  construction  of 
the  recommended  plan. 


SEP  7  1988 


7-2 


CHAPTER  VIII 
RECOMMENDATIONS 

I  recommend  that  the  plan  described  herein  for  flood  control  be  authorized 
for  Implementation  as  a  Federal  project,  with  such  modifications  as  In  the 
discretion  of  the  Chief  of  Engineers  may  be  advisable,  and  subject  to  cost 
sharing  and  financing  arrangements  satisfactory  to  the  President  and  the 
Congress.  The  project  would  Include  the  construction  of  flood  protection 
works,  a  flood  warning  system,  and  recreation  development.  The  total  first 
cost  of  the  project  at  October  1987  price  levels  and  an  8  5/8Z  amortization 
rate  Is  estimated  at  $6,162,600;  the  Federal  share  Is  $4,616,100;  the  non- 
Federal  share  is  $1,546,500  of  which  $1,359,200  is  cash  and  $187,300  is  for 
lands,  easements,  and  right s-of-way  (at  October  1986  price  levels  and  8  7/8% 
amortization,  these  figures  are  respectively  $6,022,600;  $4,511,200;  $1,511,400 
of  which  $1,328,400  is  cash  and  $183,000  is  for  lands,  easements,  and  rights- 
of-way).  The  Corps  of  Engineers,  in  coordination  with  the  International 
Boundary  and  Water  Commission,  would  acquire  any  easements  or  rights-of-way 
for,  and  Install,  maintain,  repair  and  replace  the  flood  warning  system  In 
Mexico.  This  recommendation  Is  made  with  the  provision  that  prior  to 
Implementation,  non-Federal  Interests  will,  In  accordance  with  the  requirements 
of  the  Water  Resources  Development  Act  of  1986  (PL  99-662),  agree  to  comply 
with  the  following: 

1.  Provide  certain  lands,  easements  (to  include  an  O&M  easement  for  the 
Chula  Vista  low  flow  channel),  rlghts-of-way,  excess  fill  disposal  areas  for 
construction  of  structural  flood  control  measures,  mitigation  measures,  non- 
structural  flood  control  measures,  and  recreation  measures. 

2.  Accomplish,  without  cost  to  the  United  States,  all  alterations  and 
relocations  or  removal  of  buildings,  transportation  facilities,  storm  drains, 
sewers,  utilities,  and  other  structures  and  Improvements  made  necessary  by  the 
construction  of  the  project  (other  than  those  utilities  which  pass  under  or 
through  the  project's  structure  and  excluding  railroad  bridges  and  approaches 
thereto),  and  facilities  necessary  for  the  normal  Interception  and  disposal  of 
local  interior  drainage  at  the  line  of  protection. 

3.  Pay  5%  of  the  cost  of  the  project  assigned  to  structural  flood  control. 

4.  If  the  value  of  the  contributions  provided  by  the  non-Federal  Interest 
are  less  than  25  percent  of  the  first  cost  of  construction  of  the  flood  control 
and  flood  warning  facilities,  the  non-Federal  Interest  shall  pay  during 
construction  such  additional  cash  so  that  their  total  contribution  Is  equal  to 
25  percent  of  the  above  stated  cost. 

5.  Pay  additional  funds  during  the  construction  phase  to  provide  a  50 
percent  local  contribution  for  recreation  measures. 

6a.  Maintain  and  operate  project  facilities  in  the  United  States  after 
completion  In  accordance  with  regulations  to  be  prescribed  by  the  Secretary  of 
the  Army  at  an  annual  cost  presently  estimated  at  $11,000. 

6b.  Pay  the  Federal  Government  for  its  cost  In  obtaining  any  easements  or 
rlghts-of-way  for  and  maintaining  the  flood  warning  system  components  in  Mexico 
(cost  of  this  Is  included  In  Item  f.  above). 
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7.  Hold  and  save  the  United  States  free  from  damages  due  to  oonstruction , 
operation/  maintenance  of  the  project/  excluding  damages  due  to  the  feult  or 
negligence  of  the  unites  States  or  its  contractors/  and  free  from  water  rights 
claims  caused  by  construction  and  operation  of  the  project. 

8.  Prior  to  inslSllation  or  construction,  prescribe  and  enforce  regulations 
to  prevent  obstruction  or  encroachment  on  flood  control  works  that  would  reduce 
their  flood-carrying- capacity  or  hinder  naintenance  and  operation. 

9.  Comply  with  the  applicable  requirements  of  the  Uniform  Relocation 
Assistance  and  Real  Property  Acquisition  Policies  Act  of  1970. 

10.  Comply  with  Section  221  of  the  Flood  Control  Act  of  1970. 

11.  Publicize  flood  plain  information  in  the  areas  where  structural 
measures  were  not  found  justified  and  provide  this  information  to  zoning  and 
other  regulatory  agencies  for  their  guidance  and  leadership  on  preventing 
unwise  development  in  the  flood  plains. 

12.  Assure  access  to  the  recreation  fecilities  to  all  on  equal  terms. 


The  recotrmendations  contained  herein  reflect  the  inform tion  available  at 
this  time  and  current  Departmental  policies  governing  formulation  of  individual 
projects.  They  do  not  reflect  budgeting  and  prograirming  priorities  inherent  Ln 
the  formulation  of  a  national  Civil  tiforks  construction  program  nor  the 
perspective  of  higher  review  levels  within  the  Executive  Branch.  Consequently, 
the  recomnenda tion  may  be  modified  before  they  are  trananitted  to  the  Congress 
as  propoals  for  authorized  and/or  implementation  funding. 


Colonel/  Corps  of  Engineers 
District  Engineer 
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iS:  1.  Differences  in  the  aerial  extent  of  with  and  without  project 
overflows  are  not  significant  at  this  scale,  because  of  steep 
valley  walls  and  only  minor  changes  in  flood  depths  for  the 
floods  depicted. 
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APPENDIX  A 

PUBLIC  RESPONSE  TO  DRAFT  REPORT 


The  Drrtft  Feiaibility  Report  and  Environmental  Assessment/  Nogalies  'Wash  ani 
Tributaries,  ttojales,  Ari2ona,  vas  available  for  public  review  and  comment  from 
November  2.'',  1987  to  December  20,  1987.  Copies  of  the  draft  report  were  sent 

to  Santa  Cruz  County,  the  City  of  Nogales,  interested  State  and  Federal 
Agencies,  and  various  private  firms  and  individuals.  The  draft  repo’r-t  vvis  also 
provide<3  to  the  Arizotia  State  Clearinghouse  (SAI  No:  37-80-00S9)  and  to  t!ie 
Nogales  Citv'  Library. 

Conments  received  were  generally  in  supjoort  of  trie  profoosed  project, 
although  several  respondents  identitied  concerns  and/or  provided  diffe-ing 
opin  ions/ j  udqmen  ts  in  regard  to  engineering  and  envi’^onmenta  1  teclnical 
analysis . 

Letters  from  tlie  In  tern.-i  t  iona  1  Bounidary  and  Wat^r  Comiiission  /rage  A-?'., 
Arizona  Department  of  Coimnerce  ((Oage  A-10)  ,  and  Arizona  State  Lands  D^pirtjnent 
(page  A-20)  were  supportive,  and  triei’"  co.nments,  where  appropriate,  were 
incorporated  into  the  text  of  this  final  report. 

Environmental  "caticerns/conmen ts  express-od  by  tb’  U.S.  ^ish  and  Wildl  ife 
Service  (page  A-S),  Arizona  'lame  and  Fish  Department  ( roage  A-1 ,  and  A>'iznn-a 
Department  of  Environmen ta  1  Quality  1  page  A-lAl  are  addres3->d  in  the  attached 
Environmental  Asoassinent. 

Specific  corrments  made  by  tiae  United  Stat'^s  Departmeia':  't  A.v  I'u  1  tura  ,  i 
Cocfaerva  tion  Service  \pago  A-o' ,  and  Arizona  D^ioar  tm-^n':  of  Via  ter  Restore  ■.=? 
(page  .'.-IS'  have  ;vT>’n  aidre.ssc'i  on  thos'*  latt.e.-'s,  ia  ^hi  =  'jaroe.ni  i  x . 
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OFFICE  OF  THE  COMMISSIONED 
UNITED  STATtS  SECTION 


INTERNATIONAL  BOUNDARY  AND  WATER  COMMISSION 
UNITED  STATES  AND  MEXICO 

THE  COMMONS.  BLIIIDING  C.  SUITE  3l0 
■t  1  71  NORl  H  MESA 
El  PASO  TEXAS  7990? 


District  Engineer 

U.S.  Army  Corps  of  Engineers 

Attn:  Mr.  Paul  Blakey 

Water  Resource  Branch 

P.O.  Box  2711 

Los  Angeles,  California  90053''2325 
Dear  Sir.- 

We  have  reviewed  the  Draft  feasibility  Report  and  Draft  Environmental 
Assessment  ior  the  Proposed  Nogales  Wash  and  Tributaries,  Nogales,  Arizona 
Project.  We  have  no  objection  to  the  "Plan  Tentatively  Selected  for 
Implemention ?  However,  we  will  have  to  discuss  the  plan  with  the  Mexican 
Section  to  obtain  permission  for  installation  of  the  self  reporting  rain  and 
stream  gages  in  Mexico. 

The  report  is  very  compreher.sive .  However,  we  feel  that  the  report  could  be 
made  more  readable  if  much  of  the  material  on  the  Corps  planning  procedures 
was  left  out.  At  the  same  time,  we  feel  that  more  detail  is  needed  on  the 
economic  anal’isis.  We  presume  that  the  first  costs  were  converted  to  annual 
costs.  If  so  what  interest  rate  and  period  of  time  were  used.  Also,  more 
information  or.  the  flood  frequency  analysis  is  needed.  It  is  not  clear  how 
you  can  have  two  different  frequencies  for  the  same  flow.  In  addition,  it  is 
not  clear  as  to  what  would  happen  if  the  inlets  to  the  existing  covered 
channels  were  cleaned  out. 

As  mentioned  in  the  report  the  U.S.  Section  is  working  with  the  City  of 
Nogales  on  the  enlargement  of  the  Nogales  International  Wastewater  Treatment 
Plant.  However,  there  are  no  plans  to  enlarge  the  capacity  of  the  present 
sewer  line  from  Mexico. 

Attached  are  more  detailed  comments. 


Sincerely, 


Attachment ; 
As  Stated 


Thomas  P.  Wool  ton 
Division  Engineer,  Planning 
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UNITED  STATES 

DEPARTMENT  OF  THE  INTERIOR 

FISH  AND  WILDLIFE  SERVICE 

ECOLOGICAL  SERVICES 
.ihib  W.  Thomas,  Suite  6 
Phoenix,  Arizona  85019 

December  IS.  1 087 


Coh'ne!  Iddahiko  On.i 
District  Engineer 
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|)  1 -acemi 'll  t  o(  riparian  x  (-gi  t  .i  I  •  ei  1  Pi  .g-e,.  e\,  ,p  !•  the  l-tfe  in 
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Wf  recommend  ilial  i.s  |).lr'!  ei  the  m:’  i  g.it  ion  pace.ep-.  1  set  .d  spee  i  t 
manaq^'ment  directions  he  dexel, ,;)<•(!  t,,,-  1  p,.  rl()ari.\ii  m  i  t  iit.it  i  on  .ire. is 
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essent  i  a  1  . 
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Specific  Comments 

Page  2-1.  Section  A,  2nd  paragraph  -  Perhaps  a  figure  showing  the  stream 
nomenclature  to  be  used  would  clarify  this  paragraph. 

Page  3-16,  Table  14  -  Add  "portion"  to  "Max.  supply  in  the  U.S._ _ 

of  the  study  area." 

Page  4-31  -  The  last  sentence  on  page  4-31  to  page  4-32  appears  to  be 
inappropr iate . 

Page  5-5, 5-6,  Table  23  -  Further  discussion  is  needed  in  the  text  of 

the  feasibility  report  concerning  the  20-25  acres  of  land  that  would 
be  removen  from  the  floodplain  subject  to  development. 

Page  5-14  -  Dewatering  the  construction  area  should  not  effect  adjacent 
riparian  areas. 

Page  EA-7  -  Techniques  developed  by  the  Soil  Conservation  Service  for  pole 
planting  in  Arizona  should  be  considered. 

Page  EA-13,  Sect  Ion  6.1  -  Please  clarify  the  status  of  riparian  resources 
on  the  disposal  site. 

Page  EA-21  -  Will  tite  right-of-way  bi-  plafitcd  to  i)e  co  1 1  onwood- wi  1  low  and 
mesquite.  or  only  col  tonwood-wi  1  lowf* 

Paqe  EA-26.  Section  7.5.2  -  The  affect  of  lowering  ground  water 
on  riparian  veqetation  needs  to  l)e  addressed. 

Paqe  HEP-13  -  If  the  lands  identified  for  mitigation  would  cost  more  than 
$1. 000/acre,  would  they  still  be  acquired,  or  would  tt^e  amount  of 
mitigation  land  purchased  be  reduced  to  maintain  staled  mitigation 
costs? 


Thank  you  for  the  opportunity  to  comment  on  thes<^  documents.  If  we  mas  tie 
of  further  assistance,  please  contact  Ms.  Lesley  Fitzpatrick  or  me 
(Telephone:  602/261-4720). 


S  i  iK'i-re  1  y  . 


/ 

Sam  F .  Spill er 
Field  Supervisor 


cc;  Regional  Director,  F  i  sli  and  Wildlife  Servu'e.  Mhuquergue,  New  Mexii'o 
(Fish  and  Wildlife  [  nhanc(>ment  ) 

Director.  Arizona  Came  and  I  i  sti  Department,  Phoi’nix.  Arizona 


\-u 


Depn  rt  mcnt  of  Commerce 

Thomas  P.  Caldwell,  Ph.D.  -  Director 


I'van  .Vlecliaiii  -  ( 'nu crnor 
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MEMORANDUM 


TO  :  u.S.  Army  Corps  of  F.nginoers 

FROM:  Arizona  State  Clearinghouse 

DATE:  recomber  16,  1987 

RE  Draft  Feasibility  Report  and  Draft 

Environmental  Assessment  for  the  porposcd  Nc^nalcs 
Wash  and  ir i.butar ies  Nogales,  AZ. 

SAI  NO:  .AZ  87-80-0059 


This  raetnorandum  is  in  response  to  the  above  project  submitted  to  the 
Arizona  State  Clearinghouse  for  review. 

The  project  has  been  reviewed  pursuant  to  the  Executive  Order  12372 
by  certain  Arizona  State  officials  and  Regional  Councils  of  Government 

The  Standard  Form  424  is  attached  along  with  any  comments  that  were 
received  for  submission  with  the  project.  The  comments  are  advisorv. 


Attachments 

cc:  Arizona  State  Clearinghouse 
Applicant 


(SlalcCaptdTcwa' nOOW^ltBhinglDn  PhocmA.Anzi^  fc02)2‘75'5371 
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EVAN  MECHAM.  Cuyernor 


Coinmissionrrx: 

SAKE^  eig.r,  Cn«ifman 
tAOflv  0  ADAMS.  6of'>#AO  C  ly 

phanCESW  WE«N6P  Tjdor) 
Thomas  □  vvooos,  JR  RhoAnm 

ASHCROFT  C»gAr 


Dir^itC- 

ke^-'.O.uS 

.-Ij.tijki/K  OtfeciO' 
Ol'ASE  .  ShROU'^E 


ARIZONA  GAME  A  FISH  DEPARTMENT 

lAJtif'  S5C123  9^2  '3000 


December  16,  1987 


Colonel  Tadahiko  Ono,  District  Engineer 
U.  S.  Army  Corps  of  Engineers 
Los  Angeles  District 
P.  O.  Box  2711 

Los  Angeles,  California  90053-2325 

Attn  2  Mr.  Paul  Balkey,  Water  Resources  Branch 

Dear  Colonel  Ono: 

Re;  Nogales  Wash  and  Tributaries 
Draft  Feasibility  Report  and 
Environmental  Assessment 

The  Arizona  Game  and  Fish  Department  has  -  v ;  *  e  d  anove- 

referenced  document,  and  has  found  that  it  'ccuiirely  and 

adequately  describes  the  project  and  its  impacts  on  hictic 

resources . 

However,  we  strongly  recommend  including  an  additional  wetland  in 
section  4.3,  subsection  1,  page  9  ,  of  the  draft  EA.  The  wetland 
is  located  between  1-19  and  U.S.  89,  in  association  with  Portrero 
Creek,  and  should  be  acquired  as  mitigation  for  this  project. 

This  wetland  provides  nesting  habitat  for  the  black-bellied 
whistling  duck  (pendrocygna  autumnalis  f u Igens )  ,  an  Arizona  Group 
4  threatened  native  wildlife  species. 

Thank  you  for  the  opportunity  to  review  and  commt'nt  on  this 

document. 

Sincerely, 

Robert  K.  Weaver 

Habitat  Evaluation  Coordinator 

Planning  and  Evaluation  Branch 

RKWtll 

cc:  Sam  Spiller,  Field  Supervisor,  USFWS ,  Phoenix  ES  Office 

Tom  Spalding,  Supervisor,  Tucson  Regional  Office 
Bruce  Palmer,  Nongame  Habirat  Specialist 

•\^l  i 


Aa  EQua)  OODOr1U'*<ty  Ag«rcy 


ARIZONA  DEPARTMENT  OF  ENVIRONMENTAL  Ot  ALITV 


EVAN  MECHAM,  GOVERNOR 

GERALD  H  TELETZKE.  PH  D.  DIRECTOR 


December  10,  1987 


Mr.  Tadahiko  Ono 
Colonel,  Corps  of  Engineers 
V.’ater  Resources  Branch 
P.  O.  Box  2711 

Los  Angeles,  California  90C51 


De  ar  Sir: 

Thank  you  for  the  opportunity  to  comment  or,  the 
Feasibility  Report  and  Draft  Environmental  Assessment 
proposed  Nogales  Wash  and  Tributaries  i;cga_es,  Arizona'' 
State  Clearinghouse  #87800059). 

Construct  irr.  acti'/ities  in  strean  re 
compliance  v.'.tn  tne  States  "Policy  c 
Activities  in  Water"  (copy  attacnedi. 


Dangerous  bic logical  contaminants 
Wash  near  tne  Internet  lo.nal 
recreational  developments  should 
waterborne  and  vectcrborne  disease 

If  you  have  any  question  c-n  these  comments,  please  cintact 
Swanson  at  292-s0443. 


na’ce  teen 
D  o  u  n  c  G  -■  y  , 
adcress  pc 
transr.i??. 


G  c  r  ur.  e  r.  t  • 


ter:*: :  a . 


“  r  t:  dr 


S 1  r.  at  r  o  1 


Susan  Monroe,  Flar.ne'r 
Office  cf  FI an nine  ^ 
Progr  am  Oeve  Lopnient 


cc;  Arizona  State  Clearinghouse 

Ed  Swanson 


The  Departmeni  of  Environmental  Quahi\  is  An  Equal  Opporiunit\ 
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Ml'irmoiiw  Aitmi: 


Central  Palm  Plaza  Building 


2005  North  Central  A\enuc 


Phoenix.  .Arizorai  85004 


-.r:-‘TEr  api;:l  12,  19‘7  by 
WAT-t  :'JAL:^V  CGN^kCL  COUNCiL 

.ZYKIZOrii^  DETAJ^EKT  OF  Hi:’%LT!i  SEEAETCEO 
I:N'•IP,o^'^•HE:';'I.  lE'iL'iYi  SFrYvacFs 
BUFj^'vU  or  I'T^TER  Qu;-u.iTy  cavrROL 

POLICY'  ON 

COYCSTR'XTION  AND  RIXAITCD  ACTIXCCILS  IY;  VCCCCi 


Appropriate  items  as  listed  below  sho'old  be  included  in  specifications  for  con¬ 
struction  and  related  activities  in  water\>'a%'s .  Adherance  to  tine  cired  proced-ures 
should  assure  compliance  v.lth  V.'ater  Quality  Standards  for  Surface  Vteters,  R9-21. 
Specifications  should  reg’oire  the  person  responsible  for  the  activity  to  subnit  a 
program  for  effective  control  of  water  pollution  to  the  person  in  charge  of  the 
project  which  includes  procedures  for  protecting  water  frcm  {xillution  with  fuels, 
oils,  bitumens,  calcium  chloride  and  other  harmful  materials,  and  for  conducting 
and  scheduling  operations  so  as  to  avoid  or  rrunimize  muddying  and  silting  of  the 
water. 

Specific  proced'ures  for  preventing  water  pollution  may  include: 

1.  Provision  for  terTporary  pollution  control  measures  including  dikes, 
basins,  ditches  and  application  of  straw  and  seed. 

2.  Erosion  control  roeas'ures  inclucmc  n’inimicing  clearing  and  grubbing 
and  limiting  expos’ure  of  erodable  s'urface  to  ~5C,00C  square  feet 
fcr  each  location. 

3.  Construction  cf  fcctings  in  water  by  sheet  pile  cofferdam  method 
and  purping  water  frcrr,  within  the  dam  to  settling  ponds  before 
returning  it  to  the  water, 

•4.  Isolation  of  the  construction  area  by  sand  cdkes. 

5.  Erection  of  barriers,  covers,  shields  and  other  protective  dei'ices 
as  necessary’  to  prevent  any  cc.nstruction  materials,  equipment  or 
contaminants  from;  falling  or  being  thrcwr.  into  me  water. 

£.  Construction  cf  drai-age  facilities  to  control  erosion  and 
sedimentation . 

7.  Provision  of  an  adequate  means,  such  as  a  b'.'cess  chainel,'  to  carr’ 
a  stream,  free  from  true  and  silt  around  operations  to  rereve 
material  from  beneath  a  flowing  stream. 

£ .  A  requirement  for  transportation  of  materials  across  live  streams 
to  oe  conducted  w’lthout  muddying  the  stream.,  mecnanited  ecruipnient 
s.nould  not  be  op>erated  in  stream  chcuinels  of  live  streams  except  as 
may  be  necessary  to  construct  crossings  or  barriers  and  fills  at 
chan.nel  changes. 


\  i 


POUCi'  ON  Ca.’STR’JCTION  A’O  PZLATID  ACTIX^TIES  IN  VvOUP 
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9.  A  requixeirent  for  wash  water  from  aggregate  washing  or  other  oper¬ 
ations  containing  mud  or  silt  to  be  ti'eated  by  filtration  or  reten¬ 
tion  in  a  settling  pond,  or  ponds,  adequate  to  prevent  m-uddy  v^ater 
frcm  entering  live  streams. 

10.  A  requiren^t  for  oily  or  greasy  substances  originating  fror,  the 
contractor's  operations  not  be  placed  where  tiiey  will  later  enrer 
a  live  stream. 

11.  Provisions  for  Portland  ceiTisnt  or  fresh  Portland  canant  concrete 
not  to  be  allov^d  to  enter  flc^.i-ng  water  of  streams. 

12.  A  requirement  to  return  tlie  flcM’  of  streams  as  nearly  as  possible 
to  a  meandering  thread  without  creating  a  possible  fut'ire  bahK 
erosion  problem  Vvhen  operations  are  ccnpleted. 

13.  A  requirerre-nt  that  material  derived  fror.  rcaav-sy  vrorh  should  not 
be  deposited  in  a  live  stream  channel  where  it  could  be  washed 
away  by  high  stream  flows. 

Ihe  person  responsible  for  the  activity  should  be  required  to  menuter  fer  fur- 
bidity  every  day  in  which  there  is  a  disturbance  of  the  bed  of  the  waterway. 
-Morutoring  should  be  performed  .not  greater  than  one  and  one-half  miles  dour.srream. 
from  the  construction  or  related  operations  and  weekly  reports  cf  o'urbidiry  mea- 
suremants  should  be  reported  to  the  water  quality  control  aganc^'. 


4/15/77 
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Arizona  Department  of  Water  Resources 


Engineering  Division  Ei’an  Mecham,  Goi  prnor 

2702  N.  3rd  Street,  Suite  2010  Alan  P.  h'leinman.  Director 

Phoenix,  Arizona  8,5004 
(602)  255-1541 

December  30,  198? 


District  Engineer 

Engineer  U.S.  Army  Corps  of  Engineers 
Nr.  Paul  Blakey,  Water  Resource  Branch 
Post  Office  Box  2711 
1  os  Angeles,  California  90053"2325 

SUBo'ECT:  Nogales  Wash  Draft  Feasibility  Report  and 
Environmental  Assessment 


Dear  Mr.  Bla/ey: 


'.’hank  ycu  for  the  opportunity  to  review  the  subject  report 
and  assessm.ent.  The  following  comments  are  offered  after 
careful  review  cf  both  the  feasibility  report  and 
env  1  rcnniental  assessment  by  my  staff: 


cnapter  1;  "Resources  and  Economy  of  the  Study  Area",  I 
/.as  surprised  to  see  no  Eier.tion  of  the  economic  effects  of 
‘  :;e  oevaluaticn  of  tne  Peso.  This  devaluation  has  had 
•.r't-nencirus  economic  effects  on  all  border  communities. 


Ir  chapter  3;  "Problem  laentif 1 catl on  and 
water  quality  Issues  did  not  indicate  that 
trie  grcunuwater  by  TCE  .and  other  volatile 
fcu.nri  at  the  C.  G.  Conn's  waste  pond  which 
Nr-gales  Wash. 


Opportunities"  , 
contamination  of 
organics)  has  been 
is  adjacent  to 


in  cinapter  "Plan  I’crmulat  i  c  n "  ,  the  report  states  tha’ 
e/.pecteu  r  i  oc  n  levels  are  less  than  floor  elevations  at 
[rouuce  ware.nouses  in  the  Valle  Verde  area,  t.hun  damager 
wouiu  be  minimal .  This  is  true,  but  access  to  the  docks 
would  be  restricted  after  the  flood  due  to  sediment  deposits 
which  would  have  to  be  removed  prior  to  i-esumptlon  of  normal 
operations  . 


in  the  sam.e  chapter,  the  description  of  the  proposed  floou 
warning  system  is  unclear  and  seems  incomplete;  repeaters  are 
mentioned  but  locations  are  not  shown  on  map(s);  since 
repeaters  are  mentioned,  one  could  assume  the  system  will  b“ 
radio  telemetered,  yet  satellite  telemetry  is  called  for 
without  addressing  channel  assignment  and  licensing;  some 
locations  of  stream  gauges  and  precipitation  gauges  could  be 
improved;  siren  on  the  upper  Potrero  Creek  gauge  will  net  bO’ 
heard  by  anyone  if  located  where  proposed. 

If  satellite  telemetry  is  to  be  used  there  is  no  >'-^pd  for 


! 
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be  a  need  for  one  or  more  repeaters  because  of  line-of-sight 
requirements.  The  "Base  Station"  or  "Receive  Site"  will 
require  the  mentioned  microcomputer  but  will  also  require 
appropriate  software,  receive  antenna  and  cable. 

The  one  hour  lead  time  seems  unlikely  for  some  (.>f  bhe 
tributary  locations. 

The  O&M  costs  associated  with  the  flood  warning  system  seem 
about  three  cimes  too  high.  A  reasonable  rule  of  thumb  is 
about  10^  of  the  initial  capital  investment. 

The  implementation  of  any  flood  warning  system  in  Arizona 
should  be  closely  coordinated  through  the  Arizona  liepartment 
-■  f  Water  Resources  and  the  National  Weather  Service  in  order 
to  Insure  compatibility,  non-interference  with  neighboring 
systems,  promote  data  exchange,  and  fit  into  the 
State/Federal  planned  network  of  local  flood  warning  systems 

in  chapter  h;  "Plan  Tentatively  Selected  for  Iinpienentation" 
mention  Is  made  of  an  existing  "Civil  Defense  System"  which 
Is  supposed  to  int.errcgate  the  self-repo.-*:  li,g  sensors.  Self 
reporting  sensors  neea  no  intei-rogatlcr. .  Ar  pin.prl  ate 
software  is  aval  .able  for  rr  crocomniiters  tc  receive  anu 
assimilate  data  from  sensi-rs  and  formulate  a  flc  rd  fcrecar*  . 
A  good  "Fesporse  Plan"  Incl-dtnr  ova  c!;a  i.  ; :  r;  :1  tus  In  ;T:' 
needed  and  this  may  se  *  !  v  1.  .  ht^fer.S'-  .y/saor:  •  *•;  *  ;  ;  ra-r;  :r 

tiie  repci't . 

..r:  tne  "Fnv  ii*!;  nner  ta  i  s  t  "  ,  :t  so-ru-  .  . ;  e  g:  o  .. 

ioea  :.as  calitu  :'or  Ir;  the  a ss.e..si..er: t ;  t-  lemn-  ^  fi  : r. 
grazing  the  proposed  r'iiar:;-:;  area  a:  or,;'  Pf  ’  re:a:  Cr-cr  . 

Cveral^  the  report  had  very  yioo  r:;'aphlc;:,  Is  cr'yar,  1  s •cu 

ar.d  concisely  writte;i  w..;,h  great  atterit  han  to.  aetall.  '..serf 
ai'e  numerous  typ oKi-aphl  c  ciTcr;*  r'enaii;h'\r  ir.  tr;o  nianuscr ipt. . 
A  wide  spectr);m  of  strnctur'al  anci  sicn-stn.ctu-.a  i  alternative 
was  evaluated  out  nc  alternative  oerr  rhuc.'-u  ;  rnn.-c  \  the 
nydrologlc  reorjorise  1’  watersnedn. 

Hydrologic  res.pcnse  ir  .'.iihtl.,  .  :.f  1  et  u  :y  waters:. eo. 
condition.  HyaroJogi-c  .-eglma;:  carj  i/c-  "res*.  ■:  re  i "  ry  o.lrec* 
watershed  tre:  tm.en  t  metriodr  a::u  1  ttiO  1  emen  ta  t  i'..-;  [-..‘St  ianu 

use  practices.  .Keiatlvely  1  re;-.!,  enn  i  ve  met.  iiC..,  i  r.  v.a  t.er.nut'  : 

restoration  suer;  a.s  .'."lar.  ^  pu  1  ;i  t. :  c.n  of  vege  t  a  t,.  1  c.r  ,  c,onti.ui;' 
ripping,  seealrig,  gully  p..ugs  and  check  .lanr  cc..  di’anaticall 
reduce  peak  flows  ny  entiarscing  t.hc  t.ri-s'rf'  r'etc.'it  mr 
detention  potential  of  the  coittrl  i  ut  '  ru'  .lar.d  a-ea  .  Such 
methods  are  rexatively  ecoiiomlcal,  li.  l..r.e  wlt.n  tl.e  natuz’ai 
system,  improve  water  qija.llty  oy  erdisnclng  nat.vj-al  recharge, 
lower  sediment  yields,  upgrad*  mine  p.-edne  1  v  ty ,  and  .have 
lower  associated  uSI-*  c^rits. 

Of  course,  watei's.hed  res  torta  t  i  c  in  method.n  wi'ui.d  r.id  'ee  stand 


r 


'V  1  ;■  i 3ci  it  'liil'i  Vis‘m 

sol'dtiTt  I*"  1  Vi.-t'.i  'aT.'  k- 

:‘:^'i,  Itowov’*' ,  .-t^s  found  nut;  to  tx’  .--'noitn 
fr^i"  f:;rt:l>=’i’  ooiipider^  *■!  on  by  fix'  ''o»-po .  w 

O'*:  u  fovo-ed  s<ilution  by  i  tioon  n-irib.''-  'f  ••■■ 
di'd  1  '/lobi  Pefo  Kircti^n  o'inivtn  i 'y . 

b  :\0< ;  1  ri  inn  to  ■' :  :in  ’’ho'  i  '■':■•  i 

yr,'f\'o;'d  .’ht;’)  '.'ioi.;  ^i  :;]  ;  ■» 


:-d  ■'no  >:)-]  :  ,<  i  no  ■'>•:  xo"!  t  o  ;  o  no  i‘‘ i  oi  >  ;•>  d'  o  i 
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APPENDIX  B 

DRAFT  fjOCAL  COOPERATION  AGREEMENT 


The  following  draft  Local  Cooperation  Agreement  (LCA)  demonstrates  the  type 
of  inforriation  that  will  be  required  in  the  final  LCA,  which  will  be  signed  and 
put  into  effect  prior  to  construction.  This  agreement  rray  be  modified  one  or 
more  times  before  it  is  final i'^ed  by  Santa  Cruc  County  and  the  Federa’ 
Government.  The  final  LCA  will  be  utilized  as  a  contract  which  will  layout 
significant  policy  decisions  on  project  scope,  ti..iinq  of  implementation,  cost 
sharing,  and  financing. 

The  following  draft  Local  Cooperation  Agreement  (LCA)  demonstrates  the  t\c>; 
of  contract  that  will  iae  required  prior  to  th?  initiation  of  construction  of 
the  proposed  project.  The  3t>acific  inforimtion  contained  within  the  LCA  is 
oaseu  upon  information  available  an  unis  Liirna.  A.:,  sue'..,  it  i=  likelv  thi  t 
changes  will  toe  made  prior  to  finalization.  This  draft  documiont  was  propared 
by  the  Corps  of  Engineers  under  current  tiui'dance  for  cost  sharing  procedure^. 

Specific  dollar  values  indicated  in  Article  7T  -  MEIMOD  'IF  PAy’'1ENT,  are 
based  upon  current  information,  0:'tol>'^r  MPT  rorice  levels,  and  P  e 'oi 
amortization  rate.  Tlo  niinb^rs  in  na  ren  * 'xusos  ar^  a  ■-  Co  tuba  r  MPr  price  Ic/oM 
and  8  I  arrr:'’' t  i  zi  t  ion  rate. 


DRAFT  QDCAL  COOPRRATTON  AGRKRMENT 

STRUCTURAL  FLOOD  CONTROL  PRaTECr 

LOCAL  CCX)PERATT.>1  AGREEMENT 
BETOEEN 

THE  DEPARTMENT  OF  THE  ARMY 
AND 

THE  SAATA  ^>IUE  CaWTY  FLOOD  COfslTROL  DrSTRIOI' 
a)R  CONSTRUCTION  OF  THE 

N03ALES  W.ASIi  AND  TRTBITARIES  FLaSD  COiTROL  r>ROTECT 

THIS  AGREEMENT,  c'!  lerp-i  iito  l;!iis  lay  af  ,  F  ■'  i 

.between  tlie  DEPARTMENT’  )F  'Dii-:  ARMY  (hprpinaftyr  rpfer^'el 
"Governtnen  t"  "I  ,  actino  by  a/iH  Mt' xiHi  tho  AsoisLant  SecraLary  .at'  the  Ari'C-’  '  'iv;' 
Works',  and  Santi  CrMZ  County  F|,x>i  Control  District  '  tv^re  ina  t  ro  r  d 

Do  as  "1  .  -lOtiri'-i  by  and  thriuqh  S-,  i  La  County  i 

'Vintrol  District. 

WITNESSETH,  THAT; 

W}!EREAS,  tlv  Noyiles  Vlash  and  '?'■  ibut.  u' ier  ;.;rnip~t  «ic  a  Thor  i  zed  by  tiie  '.'Vcn  ; 
Gila  River  uid  T- ibi.::  i  '  ic'S  Study  t'y  Or’  Flo>'>i  Confr'C  A-'t  't'  ’iRo 

WHEREAS,  tl>’^  'Water  Re  so  ■tops  IViV’'?!  o:a(nen  t  Act  •>  i  1  )’R’' ,  Puol  3T  'ua'v  oo-c  '  , 
specifies  thp  c  ist-chi 'in  ;  rec:  ; ire;i>’n t."  lopl  -  rur-  iTo  jeot;  in  i 

WHEREAS,  tfr‘  Doc-il  ct'cnc,)--  I'us  ;h'  lutlvn'Lty  an  i  -I'-ability  *-0  tcriiat  rh 
cooperation  liere  in -T  L-r  s-o  I’a’-'t  mi  is  vi'm'i:  '  oi ‘  r:  i  rn  te  i’l  'T'oe': 
cos'-  sharino  m  d  i' iti  no  i  n  :  :n  1 'c  v  i  rc'o  oi'h  T  1  "■  ’e:a.'’-C  ; 

wav,  THEREtOR'b  tir  ;  .  T 'o  :  .a  i  I’T’o  (  '  'o’lov.’o; 

ARTTl'I.E  I  I'EITN  cT’ r  w;_.-  ..y,-  -xn  »o:a'^  t  t  r.nic  A  ‘  ; 

I,  Tho  rotan  "or, iect,”  chm!  let  m  AT-,  .rn  5 1  i  1  M  fie  ioisio;;,'^  oofv--^  m: 
Oi’/ir  an;o^n  ti  1  A;'s»sei!>->n  t ,  V'-iiD'C  VOsi',  md  'C' iCmCi  c  1.%^  ,  'd-'oi’os  Ar'’a’';!.  CT 
iittjrnitdve  oravidr?.;  far  chinii’:’’  iKiiiro7n;;>->n !  ,-•  ,!  'w  -  '  x- 1 ; ‘'n-- .  ""h'’  fi.r'r^  . 

the  "lateral  oollect,/r  •hi.nne!"  loc.at'i  an,  fr'  bin  af  !;>'  T'l  f,  >rna  ‘ 'ic'n  ' 

D'ujnd.u'y.  This  churiol  ’.vonl  J  ciotor'a  mi  f’  as  n-’inaaina  ni  Me\i.c'  u;  ■) 

transitieori  it  into  'wo  '-'X  >  .-j  i  m ;  i  !  !a  1  ‘';vor’;‘i  ■tii'vi'-’b  .  Th''  a'’.''’;! 

channels  systGci,  lo<’ated  at  ‘'IpC  1  vbo'i  W' ■  d  i  oi:  tui'.'  oroikoiTs  -if  MaoaD’s  '.Imi: 

and  t^ot^er.o  Creek  an  )  ca'  ry  t’>''  D  ao  i  t  !  ai.r;  ic  mn  i  t:>'  •omi  tiity  in  1  'T’v  " '  ' 

foot  loncj  ^I'outed  .stonn/con,:r’'’tp  ctvinnal.  Mi  t  lO  a  ion  in icair.'-s  to  en.suro  no  n‘'_ 
loss  of  rijHri.ari  habitat  over  !)>'  oraject  life,  a’ T;  inr  irpori"ed  mt  .’  ‘‘iie 

Chula  Vista  p.arti’on  af  tir-'  :,'lin.  Lindsoaoin.a  in.l  m.nthetic  t  r-ea  tn»a.n  t  aTona  th-' 
ciaannel  will  oe  ij.o' 1  to  oa'^ialy  i  parti  an  of  ttv  mi'ioaiian  paatii''aiTien  to .  Tile 
Recoimnendod  Plan  alrya  inclul'S  a  Wiriain-:  SycTem  thi'  wouM  reduce-  l>a|’ 

fLx>l  danaaqes  mi  t!ie  tiirraat  to  hminn  1  !!•■■,  a-i  i  1  o.iaa  ’  '  r.-'creat;on  coinoona’i* 
issociated  witti  tiie  Chula  Vist.a  Chuanr’ls. 

R.  The  taran  "total  pra)ect  costs"  staill  aiom  iT  oa.Ts  incur'red  lay  tlv'  1  oc-i ' 
-iponsor  and  tiao  ■/o-v'ernaient  directly  related  to  cons;  rue  t  ion  of  t  h'  oroie'ct. 
Such  costs  sin  1  1  i'icluale,  hut  nor  leressr' ilv  !x'  ‘'iaiited  ;  a-CH'' 
construction  co.sts,  co’Cns  ipnlic^atile  enpirieerino  vii  iosiyn,  coutiniiim 


planning  and  engineering  costs  incurred  after  Octxster  1,  1985/  supervision  and 
administration  costs/  costs  of  project  construction  contract  dispute 
settlements  or  awards/  and  the  value  of  lands/  ea^mentS/  rights-of-way/ 
relocations/  and  dredged  traterial  disposal  areas  provided  for  the  project  by 
the  local  sponsor/  but  shall  not  include  any  costs  for  betterments  or  operation 
and  maintenance. 

3.  The  term  "period  of  construction"  shall  mean  the  time  from  the 
advertisement  of  the  first  construction  contract  to  the  time  of  acceptance  of 
the  project  by  die  Contracting  Officer. 

4.  The  term  "Contracting  Officer"  stall  mean  the  Conmander  of  the  U.S.  Army 
Engineer  Oistrict/  los  Angeles/  or  his  designee. 

5.  The  term  "highway"  stall  mean  any  highway/  thoroughf.ire  /  roadway/  street/ 
or  other  public  or  private  road  or  way. 

ARTICLE  II  -  OBLIGATIONS  OF  TOE  PARTIES 

a.  The  Government/  subject  to  and  using  funds  provided  by  the  local  sponsor 
and  appropriated  by  tJie  Congress/  shall  expeditiously  construct  the  project 
'including  alterations  or  relocations  of  railroad  bridges)/  applying  thiose 
procedures  usually  followed  or  applied  in  Federal  projects/  purstant  to  Federal 
laws/  regulations/  and  policies.  Th«  local  sponsor  shall  be  afforded  the 
opportunity  to  review  and  comment  on  all  contracts/  including  relevant  plans 
and  specifications/  prior  to  thie  issuance  of  invitations  for  bids.  Thie  local 
sponsor  also  shall  be  affordel  thie  opportunity  to  review  and  comment  on  all 
modifications  and  change  orders  prior  to  the  issuance  to  the  contractor  of  a 
Notice  to  Proceed.  The  Government  will  consider  the  views  of  the  local 
sponsor/  but  award  of  the  contracts  and  performance  of  the  work  thereunder 
shall  ne  exclusively  within  the  control  of  the  Government. 

b.  Upon  completion  of  the  project/  or  separable  eleiment  thereof/  the 
Governiment  shall  turn  the  completed  element  or  project  over  to  the  local 
sponsor/  which  slaall  'oe  solely  responsible  for  operating/  maintaining/  and 
rehabilitating  the  project  in  accordance  with  Article  VIII  hereof. 

c.  As  further  specified  in  A’'ticle  VI  hereof/  the  local  sponsor  shall  provide/ 
duritag  the  period  of  construction/  a  cash  contribution  of  5  percent  of  total 
project  costs. 

d.  As  further  specified  in  Article  ITT  hereof,  the  looal  sponsor  shall  provide 
all  lands,  easements,  rights-of-way,  and  dredged  material  disposal  areas,  and 
perform  dll  relocations  and  alterations  of  buildings,  utilities,  highways, 
railroads,  bridges  (other  than  raiload  bridges),  sewers,  and  related  and 
special  facilities  determined  by  the  Governiment  to  le  necessary  for 
construction  of  the  project. 

e.  If  the  value  of  the  contributions  provided  under  paragraphs  c.  and  d.  of 
this  Article  represents  less  than  25  percent  of  tobal  project  costs,  thie  local 
■^aonsor  shall  provide  during  thie  period  of  construction  an  additional  cash 
contribution  in  the  amomt  necessary  to  make  its  total  contribution  equal  to  25 
percent  of  total  project  costs. 


f.  No  less  than  once  each  year  the  local  sponsor  sl^ll  inform  affected 
interests  of  the  limitations  of  the  protection  afforded  by  the  project. 

g.  The  local  sponsor  shall  publicize  floodplain  information  in  the  area 
concerned  and  shall  provide  this  information  to  zoning  and  other  regulatory 
agencies  for  their  guidance  and  leadership  in  preventing  unwise  future 
development  in  the  floodplain  and  in  adopting  such  regulations  as  rray  be 
necessary  to  prevent  unwise  future  development  and  to  ensure  compatibility  with 
protection  levels  provided  by  the  project. 

ARTICLE  III  -  LANDS,  FACILITIES,  AND  RELOCATION  ASSISTANCE 

a.  Prior  to  the  advertisement  of  any  construction  contract,  the  local  spuansor 
stall  furnish  to  the  Government  all  lands,  easements,  and  rights-of-way, 
including  suitable  borrow  and  dredged  imterial  disposal  areas,  as  nay  be 
determined  by  the  Government  to  be  necessary  for  construction  of  the  project, 
and  shall  furnish  to  Lhe  Government  evidence  supporting  the  local  sponsor's 
legal  authority  to  grant  rights-of-entry  to  such  lands. 

b.  The  local  sponsor  shall  provide  or  pay  to  the  Government  the  full  cost  of 
providing  all  retaining  dikes,  wasteweirs,  bulkheads,  and  embankments, 
including  all  monitoring  features  and  stilling  !>asins,  that  nay  lae  required  at 
any  dredged  material  disposal  areas  necessary  for  construction  of  the  project. 


c.  Upon  notification  from  the  Government,  the  local  sponsor  shall  accomplish 
or  arrange  for  accomplishment  at  no  cost  to  the  Government  of  all  alterations 
and  relocations  of  buildings,  highways,  railroads,  bridges  (other  than  railroad 
bridges'!,  storm  drains,  utilities,  cemeteries,  and  other  facilities, 
structures,  and  improvements  determined  by  the  Government  to  be  necessary  for 
construction  of  the  project. 

d.  The  local  sponsor  shall  comply  with  the  applicable  provisions  of  the 
Uniform  Relocations  Assistance  and  Real  Property  Acquisition  Policies  Act  of 
19^0,  Public  Law  91-646,  approved  January  2,  Ihoi,  in  acqui’'inq  lands, 
easements,  and  rights-  of-way  for  construction  and  subsequent  operation  ind 
raintenance  of  the  project,  and  inform  all  affected  persons  of  applicable 
benefits,  policies,  and  procedures  in  connection  with  said  Act. 

ARTICLE  TV  -  VALUE  OF  LANDS  AND  FACILITIES 

a.  The  value  of  the  lands,  easements,  and  r iqhts-^af-way  to  hx^  included  in 
total  project  costs  and  credited  toward  the  local  sponsor's  share  of  total 
project  costs  will  be  determined  in  accordance  with  the  following  procedures: 

1.  If  the  lands,  easements,  or  rights-of-way  are  owned  by  ttae  local 
sponsor  as  of  the  liate  this  Agreement  is  signed,  the  credit  shall  loe  the  fair 
irarket  value  of  the  interest  at  the  time  such  interest  is  made  available  to  tlie 
Government  for  construction  of  the  Project.  The  fair  market  value  shall  be 
determined  by  an  appraisal,  to  be  obtained  by  tlae  local  sponsor,  which  has  been 
prepared  by  an  independent  and  qivalified  appraiser  who  is  acceptable  to  hath 
the  local  sponsor  and  tlie  Government.  The  appraisal  shall  be  reviewe^l  and 
approved  by  the  Government. 


2.  If  the  lands,  easements,  or  rights-o E-way  are  to  be  acquirac]  by  die 
local  sponsor  after  the  date  this  Agreement  is  signed,  the  credit  shill  iie  tba 
fair  market  value  of  the  interest  at  the  time  such  interest  is  made  aviilabha 
to  the  Government  for  construction  of  the  project.  The  fair  nvarket  value  shall 
lae  determined  as  specified  in  subparagraph  1.  above.  If  the  local  sponsor 
pays  an  amount  in  excess  of  the  appraised  fair  nvarket  value,  it  may  be  entitled 
to  a  credit  for  the  excess  if  the  local  sponsor  taas  secured  prior  written 
approval  from  the  Government  of  its  offer  to  purchase  such  interest. 

3.  If  tile  local  sponsor  acqui'^es  mre  lands,  eisoments,  r’ 
'"ights-of-way  than  are  necessary  for  project  purposes,  is  d-’ t?-.  aic' •  j  b/ 
Government,  then  only  tlie  value  of  such  portions  of  tho^  acouisiti  u.  as  are 
necessary  for  project  purposes  shall  be  included  in  total  oLojeLp  -rrsts  and 
credited  to  tbi  local  sponsor's  share. 

4.  Credit  for  lands,  easements,  and  ri ^hts-c  f-way  in  d-  •a.aa  of 
involuntary  acquisitions  which  occur  within  a  one-year  foarioi'i  oroC'^din-  th? 
dat?  this  Agreement  is  signed  or  which  occur  after  the  date  tiiis  Acr-ar.ient  is 
signed  will  be  based  on  court  awards,  or  on  stipulated  settlemtrits  that  have 
received  prior  Government  approval. 

h.  For  lands,  easements,  or  rights-of-way  acquire<l  biv  tiv-  'oca  soo'isor 
•vLthin  1  five-year  pe'"  iod  preceding  the  date  this  agree:nen^  o  ■  ■■■)■:  .r  ,y 
tiiTie  after  tins  agreement  is  signed,  credits  provided  under  dais,  oe  :  :ra;  w;  1  ’ 
lisa  inciule  the  actual  incidental  cost  of  acquiring  th?  interest,  e.o., 
'.dosing  and  title  costs,  appraisal  costs,  survey  costs,  attor/iey's  .'“ees,  plat 
maps,  and  mapping  costs,  as  well  as  tha  actual  amounts  expanded  for  my 
relocation  assistance  provided  in  accordance  with  tine  otal i la t ion:"  u;irr  thi.s 
Ac  "eeman  t . 

o,  Tlie  costs  of  ''eloca t ions  or  'tKxdif ica tions  of  utilities  or  laciliti‘-s  '-fn' 
will  ba  included  in  total  project  costs  and  credited  towards  fh.?  ''otoal 
sixansor's  share  of  total  project  cost.s  shall  ioe  tlvat  nertion  or  tta:>  artu-a’ 
costs  incurred  hy  the  local  sponsor  as  set  forth  below: 

1.  Highways  and  Highway  Bridges:  Only  tlvat  ^aortion  of  the  coat  is  \>nuld 
loe  ;aeces.sary  to  construct  substitute  bridges  and  higtaways  t'  the  de?i',;n 
standa:-"  !  daa  t  tlie  .nbate  of  Arizona  wouhd  use  in  constructinn  a  new  '•iri  Jgo 
hi-diway  unde’'  similar  conditions  of  geography  and  traffic  loads. 

2.  Utilities  and  Facilities  (Tncludirig  Railroads):  Actuj'.  relacmi:  n 
costs,  less  depreciation,  l.ass  salvage  value,  plus  the  cost  oi  removal,  1  ess 
thie  cost  of  Ixatterments.  With  naspect  ho  loe  ttermen  ts ,  ne'W  materials  sii.d  ’nt 
oe  u.3ed  in  any  relocation  or  alteration  if  mate'^iabs  of  value  and  u.sar.  i  '  , ;  y 
eqiHl  to  tlio.se  in  the  existing  facility  are  available  or  can  loe  obtaintrl  as 
salvage  from  the  existing  facility  or  otherwise,  'inlass  the  ;oro'/i3ion  of  new 
raterial  is  more  economical.  Tf,  despite  the  .availability  of  jsrd  mir^rial, 
new  mate''i.al  is  used,  where  the  use  of  such  now  !nate”'ial  ovare.oMt  a  an 
additifonal  -oost,  such  cost  will  ncot  loe  included  in  total  proiec'-  '.o;' 

ARTTOf.E  y  -  C0M3TRUCTI0N  PHASING  .AND  MANAGEMHN'l' 

a.  To  provide  for  consistent  .and  effective  cor.Tiiuiu -a  ‘  'o  Iv't.,*.':  ‘-h-  1  i<-,l 

sponsor  and  the  .government  duriry^  th?  term  of  ''on.etr!r''r  i  o  i ,  Mr'  '  o.' .  v- 


H- ') 


aad  the  Governinent  shill  appoint  reprea^ntatives  to  coord iii  i  to  o/n  oclioJoliio. 
plans,  specif ici  tions,  modifications,  contract  r’C'.cts,  in<3  other  oh  ttet  s 
relating  to  construction  of  the  project. 

b.  The  representatives  appointed  above  shall  rnt'>'->t  as  necc'ssary  du'i:'!  ‘.od  te''rr 

of  project  construction  and  shall  ireake  such  reco  imaenvla  ^  i  one  a;  le'in 

warranted  to  the  Contracting  Officer. 

c.  The  Contracting  Officer  shall  oonsider  ttv-  recoirmenia  r  rons  of  tne 
representatives  in  all.  iiaatters  relatin'}  to  th?  project,  hut  the  trau  i 
Officer,  tavinq  ultiiTHte  responsibility  for  ooiastrirot  ion  cf  tiie  proie'-'. 
complete  discretion  to  accept,  reject,  or  irolify  tiie  recoiniTieriiia  ti-ous. 

ARTICLE  VI  -  METHOD  OF  PAYMEOT 


a.  The  local  sponsor  shall  provi'de,  over  the  terin  of  consr.rajcti.vi ,  tlie  a;iicjnta 

required  under  Article  IT.c.  anii  IT.e.  of  this  AgreenntanL.  oo*‘al  proie-t 

costs  are  presently  esti'rvated  to  loe  $6,1*52,^00  ■' $6 , 022  ,  HO(0 .  iri  -)--der  rui  "vva  t 
its  stare,  tlae  local  sponsor  must  provide  a  total  ;a.'h  con  *r  iiout  i  on  C'r '.ion  *■  i 
estinated  to  be  $1,359,200  )$L,323,40>01 . 

b.  The  required  cash  con  t-"  ibuf.  i  o'l  s'hII  be  provi  ied  ■.,=■  'o’ lowrr  At  ' 

days  prior  to  the  award  of  the  first  constructi-n  contract;,  t^r  ^ic'vrTcvvi ‘ 
shall  notify  t!>a  local  sponsor  of  its  estiirat^d  slar-  of  rrciect  ccs"-.  Witma 
15  days  thereafter,  the  loca''  sponsor  shall  provid.^  “h-  Cyov..'n.r>'.! t  the  full 
amount  'Of  the  require.d  con  tr  hout  i  ori  by  'lei  ivera:;ii  a  de.;-.  ;nyabie  tu  "$,,0, 
USAED,  "  to  tlae  Contracting  Officer  Tejorcseri  t  ir, ;  •'ir  Oovernoen  t . 

In  the  event  that  total  project  exosts  ac’*  exp-''c t,\j  r.o  h-.xc‘3o ']  -'j.  0^-*  i.nj*=>  ai.*e.; 
at  the  outset  of  construction,  trie  'JeV'ernirK-o* I  f  rdaa  '  ;  i.tirne  i  t'O  '  y  n  '■  t : !.  y  *■*"!'■; 
local  sponsor  of  the  ndditiioranl  contribution  it  will  rx?  i:oaui''e;i  c '  inaAo 

meet  its  stare  of  the  revised  estimate.  Within  _  lays  therea  f -•a’' , 

local  sponsor  shall  provide  the  Covernirvon  L  trie  ful’  anaount  a'  t.ia''  a  1 ;  i  t  r  v;.;  ’ 
required  con tr ibution . l 

c.  The  Governiiaent  will  Iraw  on  ttr  lOScr  -w  ac.'cunt  pro" lei  h'  ‘.'o^  ’  ■'C-.  ’ 

sponsor  such  sums  as  it  deems  necessary  bo  cover  '‘:'Ontract’aa  1  and  : n. -h'rjC'' 
fiscal  obligations  attributable  to  thu-'*  proiec-  a~  th^y  ar^:*  inci  irr-.*  i ,  as  w'!  '  ac 
project  costs  incurred  by  tni-'  d-'y  j.-niixan  t  y'*"  i  r  :  a  'b^  ; "  !  r  i  1  *  i  ; 

construe  tiofi . 

d.  Upon  cotrplction  of  tr>o  pro]ect  ina  r''3.'d.  a*  i  O'l  of  al'  >-elovin*  ■ai'y-o': 
claims  and  appeals,  the  GoV'Crnment  shall  compute  !  ha  Joyai  ere  je-' I  C'so-:  ind 
tender  to  the  local  sponsor  a  firial  accountirn  af  ;  r  s  sha''^  of  oryiec'-  '0:',ro. 
In  the  event  the  total  contr  ibution  by  th'’  local  sponsor  is  he's  rhai  it' 
minimum  required  share  lof  oro;ect  ciasto  nt-  tlx"'  tiaie  of  tl>>  “ina''  accounting, 
the  local  sponsor  shall,  within  '-'0  calendar  lays  after  reC'Oifit  of  written 
notice,  rreke  a  cash  payment  bi  tiie  i.tovernment  of  whatever  sun'  is  re.gui''ad  t;) 
meet  its  minimum  required  share  of  proiect  casts.  In  tha  event  the  local 
sponsor  has  made  cash  con  tr  ibution.s  in  excess  of  '5  p'-rcent  'of  total  project 
costs  which  result  in  tha  local  sponsor's  hiyjn^l  provi  led  more  than  its 
required  share  of  project  'Costs,  the  floverruti'ent  shall  within  hi  liays  of  ttv' 
final  accounting,  subject  to  the  availability  of  aporoprio  tions,  return  sa  i;l 
excess  to  the  I'ocal  sponsor;  laowever,  the  local  sponsor  slvall  not  i>?  entitled 
to  any  refund  of  the  5  percent  cash  oontr  ibiit  i  on  require'!  irirsaant  to  Article 


II. c.  hereof.  If  the  local  sponsor's  total  contribution  under  this  Agreement 
(including  lands/  easements/  rights-of-  way/  relocations/  and  dredged  material 
disporal  areas  provided  by  the  local  sponsor)  exceeds  SO  percent  of  total 
project  costs/  the  Government  shall/  subject  to  the  availability  of 
appropriations/  refund  tlae  excess  to  tiae  local  sponsor  within  90  days  of  the 
final  accounting. 

ARTICLE  VII  -  DISPUTES 

Before  any  party  to  this  Agreement  itvay  bring  suit  in  any  court  concerning  an 
issue  relating  to  this  Agreement/  such  party  must  first  seek  in  good  faith  to 
resolve  the  issue  thirough  negotiation  or  other  forms  of  nonbinding  alternative 
dispute  resolution  mutually  acceptable  to  the  parties. 

ARTICLE  VIII  -  OPERATION/  MAINTENANCE/  AND  REHABILITATION 

a.  The  local  sponsor  shall  operate/  nvaintain/  replace/  and  rehabilitate  the 
project  upon  completion  in  accordance  with  regulations  or  directions  prescribed 
by  the  Government. 

b.  The  local  sponsor  hereby  gives  the  Government  a  right  to  enter/  at 
reasonable  times  and  in  a  reasonable  manner/  upon  land  which  it  owns  or 
controls  for  access  to  the  Project  for  the  purpose  of  inspection/  and/  if 
necessary/  for  the  purpose  of  completing/  operating/  repairing/  nvaintaining , 
replacing/  or  rehabilitating  the  project.  If  an  inspection  shews  that  the 
local  sponsor  for  any  reason  is  failing  to  fulfill  its  obligations  under  this 
Agreement  witheut  receiving  prior  written  approval  from  the  Governirent/  the 
Government  will  send  a  written  notice  to  the  local  sponsor.  If  the  local 
sponsor  persists  in  such  failure  for  30  calendar  days  after  receipt  of  the 
notice/  then  the  Government  shall  have  a  right  to  enter/  at  reasonable  times 
and  in  a  reasonable  manner/  upon  lands  the  Local  sponsor  o\.ns  or  controls  for 
access  to  thie  project  for  the  purpose  of  completing/  operating/  repairing, 
iTBin  fcaining  /  replacing,  or  rehabilitating  the  project.  No  completion, 
operation,  repair,  maintenance,  replacement,  or  rehabilitation  by  the 
Government  shall  operate  to  relieve  the  local  sponsor  of  responsibility  to  meet 
its  obligations  as  set  forth  in  this  Agreement,  or  to  preclude  the  Government 
from  pursuing  any  other  remedy  at  law  or  equity  to  assure  faithful  perforrrance 
pursLant  to  this  Agreement. 

ARTICLE  IX  -  RELEASE  OF  CLAIMS 

The  local  sponsor  shall  hold  and  save  the  Government  free  from  all  danages 
arising  from  the  construction,  operation,  and  maintenance  of  the  project, 
except  for  idariages  due  to  the  fault  or  negligence  of  the  Governirent  or  its 
contractors. 

ARTICLE  X  -  MAINTENANCE  OF  RECORDS 

The  Government  and  the  local  sponsor  shwl]  keep  hoorrks,  records,  documents,  and 
other  evi'dence  pertaining  to  costs  and  expenses  incurred  pursuant  ba  this 
Agreement  to  the  extent  and  in  such  detail  as  will  properly  reflect  total 
project  costs.  The  Governirent  and  the  local  sponsor  slaall  raintain  such  lioolrs, 
records,  documents,  and  other  evidence  for  a  minimum  of  three  years  after 
conrpletion  of  construction  of  the  project  and  resolution  of  all  claims  arising 


therefrom,  and  sh^ll  iToke  ^v^ilable  at  th^ir  offices  at  reasonable  times,  such 
books,  records,  documents,  and  other  evidence  for  inspection  and  audit  by 
authorized  representatives  of  the  parties  to  this  Aqreement. 

ARTICLE  XI  -  FEDERAL  AND  STATE  LAWS 

In  acting  under  its  rights  and  obligations  hereunder,  the  local  sponsor  agrees 
to  comply  with  all  applicable  Federal  and  state  laws  and  regulations,  inciudiag 
section  601  of  Title  VI  of  tine  Civil  Rights  Act  of  1964  (Public  Law  88-352)  and 
Department  of  Defense  Directive  5500.11  issued  pursuant  thereto  and  publ isbai 
in  Part  300  of  Title  32,  Code  of  Federal  Regulations,  as  well  as  Army 
Regulation  600-7,  entitled  "Nondiscrimination  on  the  Basisof  Handicap  h', 
Programs  and  Activities  Assisted  or  Conducted  by  the  Department  of  the  Army," 

ARTICLE  XII  -  RELATIONSHIP  OP  PARTIES 

The  parties  to  this  Agreement  act  in  an  independent  capacity  in  the  per for,Tvanci= 
of  their  respective  functions  under  this  Agreerrent,  and  neitiier  party  is  to  iae 
considered  the  officer,  agent,  or  employee  of  the  other. 

ARTICLE  XIII  -  OFFICIAr.S  NO,"  TCi  BENEFIT 

No  member  of  or  delegite  to  the  Congress,  or  commissioner,  stall  Ive 

admitted  to  any  sha!'=‘  or  tart  af  tnis  Agreement,  or  ti  any  benefit  tla  *;  -'ay 
arise  therefrom. 

ARTICLE  IxIV  -  COV'ENANT  AGAIN.ST  ;X>d"'INGHNT  PEi-;.' 

The  local  spinsor  wai'ran  rs  thif  no  person  or  selling  a  lenoy  hi.r  boon  ,'"iploye  i 
or  retained  to  solicit  or  aocur,-;  tiiis  Agreement,  nraon  nreement  f  understan.i  I'l  : 
for  a  commission,  percentage,  brokerage,  or  contingent  fee,  excertinpi  ;>:vvi  fik.' 
employees  or  bona  fide  establ  ishetl  oomnercial  or  sellinri  agenci‘=“S  ma  in  ti  ;  leo  ; 'V 
the  local  spxonsor  for  the  purpose  of  :f!*^cu'"inii  business.  For  l.ireacn  't- 
violation  of  this  varranty,  tlie  Government  shall  have  tlk?  ri  iht  to  innid  ‘hi.' 
Agreement  without  liability,  o”,  in  its  di.scretion,  ‘co  add  to  the  .Aireemen'  "■ 
consideration,  or  otlierwisa  recover,  ttie  full  ariount  nf  .inch  .-oind; -s ; 
percentage,  brokerage,  or  contingent  fee. 

ARTICLE  XV  -  TERMINATION  OR  SUSPENSION 

a.  If  at  any  time  the  loc.al  sponsor  fails  to  malie  the  payments  required  ini-r- 

this  Agreement,  the  Secretary  of  ttae  Army  sliall  terminate  or  .su.span  1  work  ,'u 
the  project  until  the  local  .sponsor  is  no  longer  in  arr-ears,  unles.= 
Secretary  determines  that  continuation  of  work  on  the  pr.oject  is  in  tl>' 
interest  of  the  United  .Sta  te.s.  Any  delinquent  paamient  shall  charoed 

interest  at  a  rate,  to  be  determined  by  ttae  Secretary  of  thr*  Treasury,  eigual  ba 
150  per  centum  of  the  average  loond  ecpaivalent  rate  of  th.a  13-'week  Tre.asurv 
bills  auctioned  iiimed ia te  1  y  prior  to  tlae  <iate  on  which  such  psyment  'aecame 
delinquent,  or  auctionel  immediately  prior  to  the  laeginning  of  i>ich  aril  it  ion. a’ 
3-month  period  if  the  period  of  lei  iniguency  exceeds  3  months. 

b.  If  the  Government  fails  to  receive  annual  approfar  ia  tions  in  amouiats 
sufficient  to  meet  project  expenditures  for  the  tlaen-curren t  or  upcoming  fiscal 
year,  the  Government  shall  so  notify  th>3  local  spansor.  After  60  days  eithe- 


fHrty  imy  elect  without  penalty  to  terminate  this  Agreement  or  to  suspend 
perfonrance  thereunder/  and  the  parties  shall  conclude  their  activities 
relating  to  the  project  and  proceed  to  a  final  accounting  in  accordance  with 
Article  VT. 

[THE  FOLLOWING  ARTICLE  MAY  3E  INCLUDED  ONLY  WHEN  A  LOCAL  SPONSOR 
IS  PROHIBITED  BY  THE  RELEVANT  STATE'S  CONSTITUTION  OR  STATUTES 
FROM  OBLIGATING  FUTURE  STATE  LEGISLATURES  TO  APPROPRIATE  FUNDS: 

ARTICLE  XVI  -  OBLIGATION  OF  FUTURE  APPROPRIATIONS 

Nothing  herein  shall  constitute/  or  be  deemed  to  constitute/  an  obligation  of 
future  appropriations  by  the  leijislature  of  the  State  of  Arizona. 

ARTICLE  XVII  -  NOTICES 

a.  All  notices/  requests/  demands/  and  other  coiTmunica tions  required  or 
permitted  to  be  given  under  this  Agreement  shall  be  deemed  to  have  been  duly 
given  if  in  writing  and  delivered  persoiaally,  given  by  prepaid  telegram/  or 
mailed  by  first-  class  (postage-prepaid)/  registered,  or  certified  mail,  as 
follows: 

If  to  the  local  sponsor:  ^ADDRESS] 

If  to  the  Government:  [ ADDRESS! 

0.  A  party  ray  change  the  address  to  which  such  coirmunica tions  are  to 
directed  by  giving  written  notice  to  the  other  in  the  manner  provided  in  this 
aaction . 

c.  Any  notice,  request,  demand,  or  other  conmunication  rade  pursuant  to  this 
Article  shall  be  deemed  to  have  been  received  by  the  addressee  at  such  time  as 
it  is  personally  delivered  or  on  the  third  business  day  after  it  is  mailed,  as 
the  case  ray  be. 

.ARTICLE  XVII I  -  CONFIDENT  I  Al, TTY 

To  the  extent  permitted  by  tlae  law  governing  each  party,  the  parties  ataree  h? 
maintain  the  con  f  iden  t  ia  I  i  ty  of  exchanged  information  when  requested  to  do  so 
by  the  providing  party. 

IN  WITNESS  WriERTOF,  the  parties  t'er'at')  have  executeri  this  Agree:rient  as  of  ttae 
day  and  year  first  above  written. 

THE  DEPARTMEOT  OF  THE  ARMY  THE  I/XDAL  SPONSOR 

BY:  BY: 

Assistant  Secretary 
of  the  Army-Civil  Works 


DATE: 


DATE: 


APPENDIX  C 

FINANCIAL/ABILITY  TO  PAY  ANALYSIS 


The  following  Financial/Ability  to  Pay  Analysis  was  prepared  for  this  report 
by  Santa  Cruz  County  at  the  request  of  the  Corps. 
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FINDING  OF  NO  SIGNIFICANT  IMPACT 


FROJEXIT  NAME:  Nogales  Vbsh  &  Tributaries. 

COUNTY,  STATE:  ODunty  of  Santa  Cruz,  State  of  Arizona. 


I  have  reviewed  tie  enclosed  environmental  assessment  (EIA)  for  the  subject 
project.  The  proposed  project  entails  the  construction  of  a  flood  control 
clennel  around  the  south  and  east  sides  of  the  Chula  Vista /Pete  Kitchen 
residential  corrmunities,  two  lateral  collector  channels  at  the  International 
Border  with  r-texico,  a  flood  warning  system,  and  a  recreation  plan.  Potentially 
significant  resources  that  could  be  affected  by  tie  propo^d  project  incliode; 

1.  Riparian  habitat  along  Nogales  Wash  and  Potrero  Creel;  and  at  to? 
excess  fill  dispojBl  site. 

2.  Potential  National  Register-eligible  cultural  resource  sibas  along 
tha  proposed  Chula  Vista  Clannel  and  Lateral  Collector  Clannels. 


I  have  considered  possible  impacts  on  these  significant  resources  as 
discussed  in  tie"  EA,  and  find  that,  with  inclusion  of  the  environmental 
comni tmen Ls  identified  in  tfae  ElA,  there  are  no  significant  impacts  resulting  from 
the  project.  An  environmental  impact  statement  need  not  be  prepared  for  this 
project.  EYivironman ta  1  comni tnents  discussed  in  the  attached  ElA  include: 

1.  Mitigation  of  lost  riparian  labitat  values  by:  (1)  Acquisition  and 
labitat  improverrent  of  all  portions  of  Potrero  Creek  downstream  of  the  west 
eia  i  of  the  Chula  Vista  Channel  and  upstream  of  its  confluence  with  NocgaN’^s 
tilash  (excludinj  that  3-*ction  which  is  bounded  on  both  sides  by  mobile  homer 
iri  the  Pete  Kitctaen  residential  oommunity);  (2)  Securing  from  future 
development  the  small  vegetated  depression  located  just  north  of  Chula  Vista 
and  »<est  of  Nogales  Wash;  and  (3)  Aesthetic  treatment  of  the  Chula  Vista 
Channel  right  of  way  to  ensure  the  future  development  of  a  riparian 
woodland. 

2.  Dispo®l  of  the  excess  fill  raterial  at  the  50-acre  disposal  site 
located  north  of  Chula  Vista  will  take  place  without  the  removal  of  any 
trees  or  other  ritoarian  vegetation.  The  fill  material  will  not  be  placed  sa 
as  to  cover  existing  riparian  vegetation  or  seasonal  ponds. 

3.  .Agreement  by  the  Corps  to  conduct  subsurface  testing  along  the  Chula 
Vista  Channel  and  Lateral  Collector  Channe'!  r,-'  cultural  resource  sites  and, 
if  sites  are  found,  to  determine  eligibility  for  National  Register  Status. 


Impacts  to  National  Register-eligible  sites  will  be  mitigated  to 
insignificant  levels  as  outlined  in  tba  Prograinnatic  Agreement  between  tb? 
Corps  and  the  Arizona  State  Historic  Preservation  Officer.  Signing  of  the 
Prog ratirrE tic  Agreement  will  be  accomplished  prior  to  cotrpletion  of  the  next 
study  phase . 


4.  Aesthetic  treatment 
crossing  facility. 


the  Lateral  Collector  Channels  at  the  border 


^  TADAHIKO  ONO 

Colonel,  Corps  of  Engineers 
District  Engineer 
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FINAL 


ENVIRONMENTTAL  ASSESSMENT 


Project  Naiie:  Noqolea  W-ish  &  Tributaries. 


Project  Location:  In  and  near  tlie  City  of  Nogales/  Sanfci  Cruz  County/  Arizona. 

Local  Sponsor:  Santa  Cruz  County. 


1 .  PROJECT  LOCATION 

1- 1.  This  project  is  located  in  the  extreine  southern  portion  of  the  state  of 
Arizona.  The  Coirity  of  Santa  Cruz  abuts  Sonora/  Mexico.  Nogales  Whsh  is  located 
in  the  cenb"al  and  northern  portions  of  the  city  of  Nogales/  Arizona  /  which  is 
approximately  sixty  (60)  miles  south  of  Tucson.  Potrero  Creek  and  the  downstream 
reaches  of  Not^ales  Wash  are  located  in  Santa  Cruz  County.  Figure  1  shows  the 
vicinity  of  the  project  area.  Nogales  Wash  originates  7  miles  south  of  the 
United  States/Mexico  International  Boundary  and  flows  north  through  NogaleS/ 
Sonora  and  NogaleS/  Ai'izona,  joining  Potrero  Creek  approximately  4.8  miles  north 
of  the  border.  Approxiimtely  1  mile  south  of  the  border,  Nogales  Whsh  enters  a 
covered  channel  referred  to  as  the  Nogales  Wash  Covered  Channel  (NWCC).  The 
outlet  from  the  NWCC  is  located  approximately  0.9  miles  north  of  the  laorder  near 
its  confluence  with  the  Arroyo  Boulevard  Covered  Channel  (ABCC).  The  ABCC  is  a 
similar  conduit  draining  the  netropolitan  area  of  Nogales,  Sonora.  Approximately 
0.9  miles  tiorth  of  the  border,  both  covered  channels  open  to  form  two  open 
concrete  channels.  Several  hundred  feet  further  north,  the  two  open  channels 
converge  to  form  a  single  channel.  This  channel,  called  the  Nogales  Wash  Open 
Channel  (NV^OC)  empties  into  the  aatural  Nogales  Wash  streamted  approximately  1.1 
miles  hehow  the  confluence  of  the  NWCC  and  the  ABCC.  The  remainder  of  Nogales 
hfeshi,  ahout  i.7  miles,  is  .^mi-natural  up  to  the  Chula  VisLa  .subdivision  where  it 
enters  Potrero  Creek.  .Some  areas  have  teen  straightened  and  nxxlified  with  small 
stretches  of  '"jabiofis  or  concrete.  Potrero  Creek  then  flows  for  3.9  miles  heyond 
its  conflience  with  No.gales  wash  before  flowing  into  the  Santa  Cruz  River.  The 
total  drainaige  of  Potrero  Creek,  including  Nogales  Wash,  area  is  approximately 
ninety-four  ^94)  square  miles,  48%  of  which  lies  in  Mexico. 

2 .  PROTECT  BACKGROUND 

2- 1.  The  covered  .and  ofen  concrete  channel  portions  of  No^gales  Vfa.sh  which  enter 
Nog.alas,  Arizona  from  Mexico  were  constructed  by  the  In terna tional  Boundary  and 
Water  Cormission  (IBWC)  during  the  I930's.  However,  between  1970  and  1984, 
growt.n  in  Nogilns,  A/dzoria,  increaaed  by  9.3%  while  Nogales,  Sonora ,  grew  hay  233%. 
Thiis  resi.dential ,  contnercial,  and  industrial  growth  within  the  Nogales  Vfesh 
watershed  hvas  increa.aed  runoff  by  increasing  the  amount  of  impervious  surface 
area.  Much  of  the  drainage  that  ccontr iiautes  flow  to  Nogales  Wash  i.s  in  Mexico. 
These  circiun.stances  have  contributed  to  the  current  flooding  problem  along 
Nogale.s  Wa.sh  and  Potrero  Creek. 
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NEED  FOR  PROPOSED  ACTION 


3- 1.  Major  flooding  events  have  been  reported  in  1905,  1909,  1914,  1915,  1926, 

1930,  1931,  1977,  1978,  1980,  and  1983.  The  city  of  Nogales  and  Santa  Cruz 

County  were  among  areas  declared  Presidential  disaster  areas  in  1977  and  1978. 
Flood  control  protection  is  needed  in  the  city  of  Nogales,  Arizona  at  primarily 
two  locations.  At  the  international  border  with  Mexico,  overland  sheet  flow 
crosses  downslope  from  Nogales,  Sonora  to  Nogales,  Arizona.  Most  of  the  flows 
are  concentrated  near  the  border  crossing  fecility.  These  flows  travel  down 
through  the  downtown  area  of  Nogales,  Arizona  until  they  find  their  way  back  into 
Nogales  Vfesh.  However,  for  its  first  0.9  mile  into  the  United  States,  Nogales 
Wash  exists  as  two  covered  channels  (figure  2).  The  overland  flows  return  to  the 
open  concrete  channel.  Hence,  thiese  overland  flows  are  forced  to  traver^  city 
streets  for,  at  least  a  distance  of  0.9  miles.  Another  location  in  need  of  flood 
protection  is  the  Chula  Vista  subdivision  and  adjacent  Pete  Kitchen  mobile  htame 
park.  These  adjacent  communities  (hereafter  referred  to  as  the  Chula  Vista 
comnunity)  are  located  between  and  just  upstream  of  the  confluence  of  these  two 
creeks.  Floodflows  overtop  thie  banks  of  both  creeks  then  flow  through  these 
comnunities  on  a  yearly  basis. 

4.  PROPOSED  ACTION 

4- 1.  Project  Description:  The  proposed  action,  referred  to  as  Alternative  #1, 
entails  the  following  five  components:  (1)  The  Lateral  Collector  Channels  (LCC) 
at  thie  international  border;  (2)  The  Chula  Vista  Channel  (CVC);  (3)  The  disposal 
area  for  the  excess  fill;  (4)  The  Flood  Nhming  System;  and  (5)  The  Recreation 
Plan. 


4-2.  The  two  Lateral  Collector  Channels  are  entrenched  concrete  channels  placed 
adjacent  and  parallel  to  the  international  border  on  the  United  States  side 
(figure  3).  The  eastern  one  (4  ft.  wide  by  484  ft  long)  will  capture  overland 
flow  and  direct  it  westward  back  into  the  existing  NWCC  through  a  59- foot  long 
and  48- inch  diameter  reinforced  concrete  pipe  with  flap  gates.  Unused  capacity 
exists  in  thie  NWCC  during  flood  events  due  to  inadequate  and  unmaintained  inlet 
structures  in  Mexico.  The  western  LCC  (30  inches  wide  by  162  ft  long)  will  also 
capture  overland  flow,  but  direct  it  toward  both  of  the  existing  covered  channels 
(NWCC  and  ABCC)  through  concrete  pipes  with  flap  gates.  The  ABCC  also  tes  unused 
opacity  during  flood  events.  The  eastern  LCC  will  be  a  fenced  open  channel 
except  for  a  53  ft  long  section  at  the  existing  pedestrian  crossing  which  will  be 
grated.  All  of  the  western  LCC  will  be  grated. 

4-3.  The  level  of  protection  provided  by  the  Lateral  Collector  Ctennels  (LCC) 
will  change  over  time  due  to  increasing  urbanization  and  changing  watershed  land 
use  in  both  Mexico  and  the  United  States.  Immediately  after  construction  the 
level  of  protection  ("present"  level  of  protection)  will  be  for  a  44-year  event. 
A  44-year  flood  event  is  of  a  magnitude  that  would  be  expected  to  reoccur,  on 
average,  no  sooner  than  once  every  44  years.  The  level  of  protection  provided  by 
the  LCC’s  at  the  end  of  the  project  life  (100  years),  or  the  "future"  level  of 
protection,  is  expected  to  be  sufficient  for  a  33-year  event. 
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Figure  EA  -  2 
Nogales  Wash 
Existing  Flood  Control 
Channel  System 
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CHULA  VISTA  CHANNELS 
Environmental  Mitigation, 
Aesthetic  Treatment  and 
Recreatio.’  Plan 
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emp.laceiTien t  of  dorrrant  plant  stock  to  be  obtained  from  thos:*  p:irti:)n.;  ins 

Wnsh  to  be  lost  to  construction  and  possibly  some  seeding.  The  m-  . .  •  .vi, 

to  obtain  dormant  stock  is  in  t'ne  fall  when  the  trees  lave  -c,  .  ,i.. 

reserves  for  the  upcoming  winter  and  spring.  Hence/  tb5  initiition  f  ■ 

measures  (collection  of  doriTHn  t  riparian  tree  stocks)  shall  take  pki-e  kj:  ‘a:  t:>.- 
fall  season  immediately  preceding  the  initiation  of  construction.  '.l.ir-tiri'; 

of  the  dormant  stock  will  take  place  as  soon  as  the  stock  is  collect-Hi.  irre.-f,  n 
of  the  fence  along  looth  sides  of  tlie  Potrero  Creek  mitigation  irea  ..0:1  •.  >. b- 
place  as  soon  as  the  plantings  are  conplete.  Con.  struct  ton  rtf  ‘  nc  ■ 

treatment  features  in  tloe  CVC  ROt'J  will  take  place  immediately  art-  t'-.--  'v  . 
channel  is  constructed.  The  aesthetic  treatments  at  the  h»rder  cross.inj  licL:!:-/ 
can  take  place  at  any  time  during  construction  of  the  project. 

4- 15.  Previously  Prepared  NEPA  Documents  Pertinent  to  this  Action:  V) 

previous  NEPA  documents  are  known  for  thie  project  area  .  The  Coronado  'lational 
Forest  recently  prepared  an  Environmental  Impact  Statement  f.vr  t'osir  - 

forest  plan  (USDA,  1986).  Although  ixirtions  of  tlie  Coronado  National  Forest  ir..- 
lotoated  in  Santa  Cruz  County,  tlaat  EIS  did  not  address  environmental  re.sourcer 
near  thie  Chula  Vista  conmunity  nor  at  the  border  crossing  area. 

5 .  ALTERNATIVES 

5- 1.  Al te rna t i ve  2:  Lower  Level  Protection:  This  alternative  i.-.;  very  .simi.ar 

to  the  proposad  project  (Alternative  #1)  with  the  exception  that  rather  than  a 
CVC  designed  for  a  100 '125  level  of  protection,  it  will  be  de.sijned  for  a  20, '24 
level  of  protection.  As  such,  the  20/24  design  would  he  generally  of  'esc  wiith 
and  depth  than  thaa  100/125  d.a.aign.  The  biolcxiical  impacts  resaltiny  .0.  ■  rh 
Alternative  #2  CVC  would  !ae  of  si  i-.^htly  lower  magnitude  than  for  Mter-iri-  >  ■’  . 

The  other  components  to.  this  project  would  be  identical  1:0  rh-'.---'  .ie..  ..r  '  eo  •■■■ 

Alternative  #1. 

5-2.  The  mitigatitan  plan  for  this  alternative  woul.-i  he  .ihi 

.nitigation  plan  iescrilaed  for  Altern.ative  #1.  The  differe 
Alternative  #2  would  not  re(Tnra  accqui.si t ion  of  tlie  Depress;';"!  \: 
acres,  rathier  than  2.5  acres  of  the  CVC  ROW  will  be  vegetated:  .in.J  '•! 
rathier  than  5.5  acres,  would  he  acquired  and  undergo  habit.ac  i.i;;  . 

Potrero  Creek  (3.4  acres  jf  which  ire  located  downstrei-'  yf 
■Nobile  Hon:e  Park).  Ap[3end  i  <  C  <U.3cusa.'S  in  more  iletiii  i.J'.  .  i  :  ,  .  , 

this  altern.ative. 

5-3.  Alterriative  3:  nt.ii^r  A’ t.-n-Tiri  ti  ves  El  i.nin  1  *'od  Ei'"!  /  1 
County  of  .Santa  Crus  raqiie.ste.l  that  tlie  Corps  ev.aluate  .'i  plv.  • 

Alternatives  #1  and  #2.  Th>?ir  plan  wis  oomp^sed  ot  live  c.''  p  ■ 

Collector  Channel  withi  a  100/113  level  ot  pr.) tec t i 1 ;  : 

with  a  10y,/125  level  of  protection  (aaine  .as  Alt.  #1);  '/  i  . 

'same  a  Alt.  #1);  and  4)  a  .oopinte  channel  to  ptootert 
upstream  of  thie  Chula  Vista  Ooin.iunity .  Thie  Villo  V-e- Cku;;,. 
provide  a  100/1.25  level  of  pp'jtecti  m .  Thiis  1 1  tnra.  1 1  loe  w;  .  1 

final  stage  of  analysi.s  clu*-'  to  tiie  fact  thit.  po.''tionw  of  lii*  al‘  a  •. 
economically  justified. 

5—4.  Another  alterriative  was  evaluated  e^irly  in  tl»^  1,’ 
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channelization  of  approximately  9  miles  of  Nogales  Wash.  Howe\er.  that 
alternative  was  also  found  not  to  be  economically  justified.  Significant 
environmental  impacts  were  also  expected  to  add  significant  mitigation  costs  to 
the  project.  This  alternative  was  not  taken  to  the  final  stage  of  analysis.  The 
Main  Report  presents  an  in-depth  discussion  of  an  array  of  additional  alternative 
measures  that  were  considered  during  earlier  phases  of  the  study,  but  that  were 
not  taken  to  the  final  stage  of  analysis. 

5-5.  Alternative  4;  No  Action:  This  alternative  would  entail  no  Fedora', 
action  to  remedy  the  flooding  problems  of  the  study  area.  The  County  would  bf 
expected  to  continue  pursuing  limited  flood  protection  projects  as  the\-  ha\ e-  ir. 
the  past  (e.g.,  the  soil  cement  placed  along  the  west  side  of  Nogales  Wash  a-,  ii 
crosses  Old  Tucson  Road  at  the  northeast  corner  of  the  Chula  Vista  subdivision). 
However,  under  the  no  action  alternative,  significant  bank  erosion  rates  along 
Nogales  Wash  would  be  expected  to  continue  (see  Plate  1). 


6.  EXISTING  ENVIRONMENT 

6-1.  This  section  contains  discussions  of  environmental  resources  within  area^ 
that  would  be  affected  by  the  proposed  project  and  alternatives.  The  informaticr 
presented  in  the  description  of  the  existing  environment  was  obtained  fro- 
variety  of  sources.  Field  reconnaissance  trips  were  taken  in  Sept.  1955.  Oct. 
1985,  Dec.  1985,  Mar.  1986,  Feb.  1987,  and  Feb.  1988.  These  field  trips  oftcr. 
included  representatives  of  other  resource  agencies  such  as  the  L'.S.  Fish  and 
Wildlife  Service  (FWS)  and  the  Arizona  Dept,  of  Game  and  Fish  (ADGF),  as  well  a.- 
study  team  members  from  the  Corps.  On  some  of  these  trips,  multi-agency  scoping 
meetings  were  held  to  identify  important  issue  areas.  Other  sources  'cf 
information  included  reports  prepared  by  the  FWS  (e.g.  the  F\\S  Planning  Aid 
Letter,  dated  July  10,  1984  and  the  FWS  Coordination  Act  Report,  dated  Februarv 

11,  1988),  a  bird  survey  of  Nogales  Wash  contracted  by  the  Corps,  the  Corps'  Jul;/ 
1984  Environmental  Evaluation  of  Nogales  Wash,  and  various  coordination  letterr- 
from  interested  agencies. 

Biological  Resources: 

6-2.  The  vegetation  located  in  the  vicinity  of  the  Chula  \'ista  Channel  is  c:" 
two  primary  types.  Along  the  first  half  of  the  CVC  (with  the  exception  of  thv 
very  beginning  of  the  CVC)  exists  a  grass  covered  pasture  that  is  very  heavil\ 
grazed  by  cattle.  It  appears  that  the  vegetative  biomass  of  the  pasture  is  not 
permitted  to  increase  sufficiently  to  provide  a  useful  substrate  for  insects. 
Therefore,  this  area  is  of  comparatively  low  value  to  wildlife.  The  lower  half 
of  the  CVC  alignment  generally  coincides  with  high  quality  desert  riparian 
habitat.  High  quality  desert  riparian  habitat  is  also  found  along  some  sections 
of  Potrero  Creek  between  its  intersection  with  the  west  end  of  the  CVC  and  its 
confluence  with  Nogales  WasH.  However,  there  are  some  non-vegetated  portions 
along  this  reach  of  Potrero  Creek.  No  vegetation  exists  in  the  vicinity  of  the 
Lateral  Collector  Channels  as  this  area  is  heavily  urbanized.  Surveys  of  the 
disposal  site  found  that  the  portion  north  of  the  Old  Tucson  Highway  contains  a 
dense  cover  of  Mesquite.  The  portion  south  of  the  Highway  contains  some  limited 
high  quality  riparian  habitat  and  some  seasonal  spring  fed  ponds  used  by 
waterfowl.  Other  nearby  areas  owned  by  the  same  landowner  have  very  little 
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biological  value  and  may  be  more  appropriate  for  disposal  of  excess  fill. 


6-3.  In  the  vicinity  of  the  Chula  Vista  Channel,  wildlife  values  are  closely 
associated  with  the  riparian  zone.  The  cover  and  water  associated  with  riparian 
habitats  attract  wildlife  from  adjacent  grasslands  as  well  as  supporting  a 
diverse  riparian  fauna.  Riparian  habitat  along  Nogales  Wash  and  Potrero  Creek  is 
composed  of  4  types.  The  first  is  characterized  by  Mexican  elderberry  (Sambucus 
mexicanus)  in  pure  stands.  This  type  is  primarily  found  in  the  upstream  reaches 
outside  of  the  CVC  project  area.  The  second  type  is  comprised  of  a  mixture  of 
species  including  Mexican  elder,  Mesquite  (Prosopis  sp.),  and  willow  ( Salix  sp.). 
This  type  occurs  sporadically  throughout  both  Nogales  Wash  and  Potrero  Creek. 
The  third  type,  composed  of  mesquite  is  found  in  the  mid  and  lower  reaches.  In 
some  places  it  forms  a  closed  canopy  bosque.  The  fourth  type  is  cottonwood- 
willow,  dominated  by  cottonwood  (Pooulus  fremonti). 

6-4.  The  more  structurally  diverse  cottonwood-willow  community  is  the  more 
important  wildlife  habitat  due  to  the  presence  of  a  higher  diversity  of  food  and 
cover  sources.  Differences  in  vegetative  heights,  presence  of  tree  boles,  canopv 
cover,  and  other  structural  features  enable  more  species  to  find  cover  and  food 
resources.  The  relatively  high  wildlife  value  of  the  cottonwood-willow  stands 
was  demonstrated  by  the  Corps-funded  breeding  bird  survey  conducted  along  Nogales 
■v'ash  and  Potrero  Creek  in  1986  (Groschupf.  1986).  This  study  found  that  gallery 
cottonwood  forests  had  the  greatest  numoer  of  different  bird  species  139  species ^ 
as  compared  to  the  other  riparian  cover  types. 

6-5.  No  surveys  for  mammals,  reptiles,  amphibians,  or  fish  were  conducted  in 
the  project  area.  However,  based  on  data  from  other  southern  Arizona  riparian 
areas,  the  L'.S.  Fish  and  Wildlife  Service  listed  16  non-bird  and  non-special 
status  wildlife  species  that  could  be  expected  for  the  CVC  project  area  (I'SFNS. 
1937). 


6-6.  Threatened.  Endangered,  or  Otherwise  Sensitive  Species:  No  federally 
listed  threatened  or  endangered  species  occur  in  tne  project  area  'USn'.'S,  1967). 
It  is  possible  that  peregrine  falcons  (Falco  peregrinus  ana cum)  and  bald  eagles 
(Haliaeetus  leucoceohalus )  may  use  tne  area  during  winter  migrations.  However, 
there  is  no  clear  evidence  of  historical  use  of  the  project  area  by  these 
species.  Other  special  status  species  possibly  present  in  the  area  are  displayea 
in  Table  1 . 


Table  I  Special  Status  Species  Possibly  Present  in  Project  Area. 

Group  List 


Species  Name 


Beardless 

imberbis) 

Cinch  Weed 

(Pectis 

■Mexican 

Garter 

Snake 

("Thalmnophc 

[is  eques) 

Desert 

Hooknosed 

Snake 

( Gvalopion 

quadrangularis ) 

Category  2 

Federal 

Candidate 

Group  3 

State 

Group  3 

State 
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Grey  Hawk  (Buteo  nitidus) 

Northern  Beardless  Tyrannulet 
(Campostoma  imberbe  ridgwavi ) 

Black-Bellied  Whistling  Duck 
(Dendrocvgna  autumnalls 


fulgens) 

Mountain  Skink 

callicephalus ) 

(Eumeces 

Plains  Narrow-Mouthed  Toad 

(Gastrophrvne  olivace) 

Yaqui  Black-Headed 

(Tantilla  vaquia'i 

Snake 

Western  Yellow-Billed  Cuckoo 

(Coccvzus  americanus 

occidental  is 

Thick-Billed  Kingbird 

(Tvannus 

crassi rosr ris ' 

Rose-throated 

(Pachvramohus 

Becard 

aglaiae 

richmondi  ) 


Group  2 

State 

Group  3 

State 

Group  4 

State 

Group  4 

State 

Group  4 

State 

No  official 
Status 

FWS  concern 

Category  2 
Candidate 

d0  ra 1 

Group  3 

State 

Group  3 

State 

Federal  Category  2  Candidate  Species  =  Those  species  that  have  been  pubicshei 
in  a  Notice  of  Review  in  the  Federal  Register  for  which  the  FNS  does  not  have 
sufficient  information  at  this  time  to  support  their  being  listed  as  threatenei 
or  endangered. 

State  Group  3  =  Those  species  for  which  the  state  of  Arizona  has  determined 

that  their  continued  presence  in  the  state  could  be  in 
jeopardy  in  the  foreseeable  future. 

State  Group  4  =  Those  species  with  moderate  threats  to  their  habitats  wnich. 

if  threats  increased,  would  qualify  for  Group  3  status. 


6-7.  Cultural  Resources;  A  combined  literature  search  and  intensive 
pedestrian  survey  of  the  proposed  project  area  was  performed  under  contract  for 
the  Corps  by  Statistical  Research,  Inc.  This  report  is  on  file  in  Los  Angeles 
District  files.  This  study  was  designed  to  identify  cultural  resource  sites 
along  Nogales  Wash  between  the  international  border  and  Potrero  Creek  and  Potrero 
Creek  between  the  confluence  with  Nogales  Wash  and  the  Santa  Cruz  River.  The 
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diversion  channel  portion  of  the  CVC  was  not  surveyed.  Based  on  the 
identification  of  a  buried  prehistoric  site  near  the  project  right-of-way  in 
Chula  Vista,  the  project  alignment  is  now  believed  more  sensitive  with  respect  to 
buried  archeological  resources  than  previously  supposed.  Because  of  the 
discovery  of  prehistoric  cremations  and  a  possible  village  site  near  the 
international  border,  a  potential  for  buried  sites  also  exists  in  this  area. 
During  the  next  project  phase  it  will,  therefore,  be  necessary  to  conduct 
subsurface  testing  for  buried  sites  in  selected  areas  of  the  project  alignment. 
Additional  testing  may  be  required  at  a  later  date  to  evaluate  the  significance 
of  sites  identified  during  initial  testing. 

6-8.  Land  Use:  The  study  area  is  devoted  to  commercial  and  industrial  use 
with  some  residential  use  interspersed.  In  the  area  of  the  Lateral  Collector 
Channels,  land  use  is  dominated  exclusively  by  the  urban  setting  of  the  downtown 
area  and  associated  border  crossing  facility.  Land  use  near  the  Chula  Vista 
Channel  is  dominated  by  the  residential  communities  of  Chula  Vista  and  Pete 
Kitchen.  To  the  south  and  north  and  adjacent  to  the  Chula  Vista  community  lie 
two  open  lots  used  to  graze  livestock.  Each  lot  is  roughly  20  acres  in  size. 
The  northern  lot  also  contains  a  depression  with  a  berm  on  one  side.  This 
depression  serves  as  a  water  catchment  for  the  livestock.  Directly  to  the  east 
of  the  north-south  trending  portion  of  the  CVC  lies  railroad  tracks  owned  by 
Southern  Pacific  Railroad.  The  land  east  of  the  railroad  is  hilly  and  used 
primarily  for  grazing.  The  50-acre  parcel  to  be  used  as  the  disposal  site  for 
the  excess  fill  material  straddles  Old  Tucson  Road  and  is  currently  used  for 
grazing  and  training  horses. 

6-9.  Farmland  Resources:  No  farmland  resources  exist  in  the  vicinity  of  the 
LCC's  as  this  area  is  heavily  urbanized.  The  two  open  lots  north  and  south  of 
the  Chula  Vista  community  are  considered  Prime  and  Unique  Farmlands  by  the  Soil 
Conservation  Service  (see  record  of  correspondence  in  Appendix  A).  Twenty-nine 
of  the  50  acres  at  the  disposal  site  are  considered  Prime  and  Unique  Farmlands  by 
SCS.  As  a  whole,  Santa  Cruz  County  contains  47,048  acres  of  Prime  Farmland 
according  to  the  SCS. 

6-10.  Water  Resources:  The  Santa  Cruz  River  serves  as  the  major  drainage  for 
the  Nogales  area.  Based  on  an  average  annual  precipitation  of  15.5  inches,  Santa 
Cruz  County  receives  about  1,060,000  acre-feet  of  precipitation  per  year. 
Ninety-five  percent  of  the  water  is  lost  through  evapotranspiration.  Currently, 
the  Chula  Vista  community  suffers  flood  damages  on  almost  a  yearly  basis  due  to 
flows  breaking  out  of  the  banks  of  Nogales  Wash  and/or  Potrero  Creek.  The 
community  is  located  in  a  low  area  near  the  confluence  of  Nogales  Wash  and 
Potrero  Creek. 

6-11.  A  very  low  percentage  of  the  annual  average  15.5  inches  of  precipitation 
throughout  Santa  Cruz  County  is  available  to  recharga  groundwater  supplies.  The 
County  relies  almost  exclusively  on  groundwater  (usually  at  a  depth  of  less  than 
200  feet)  for  water  supply.  The  Nogales  area  lies  in  the  Calabasas-Nogales 
subarea  where  the  water-bearing  units  are  the  Nogales  Formation,  and  older  and 
younger  alluvium  with  the  younger  alluvium  bearing  most  of  the  groundwater. 
Streamflow  provides  the  principal  source  of  groundwater  recharge  to  the  younger 
alluvium. 
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6-12.  Groundwater  levels  In  the  vicinity  of  Nogales  Wash  vary.  The  Ari 
Dept,  of  Whter  Resources,  Hydrolo<jic  ^feip  Secies  Report  No.  11  (dated  .Tancary, 
1984)  provides  data  for  the  nine  veils  pumping  from  the  vicinity  of  Nogales  Wash. 
Depth  to  groundvBter  varied  Laetween  10  and  35  feet  (mean  =  21.6  feet).  However, 
According  to  the  Corps  Draft  Feasibility  Geoteclnical  Appendix  (Sept.,  1336) 
"Groundwater  is  at  or  near  the  propo^d  invert  elevations  throughout  tlae  study 
reach".  Higher  groundwater  levels  in  the  area  of  Chula  Vista  are  not  surprising 
insofar  as  this  area  coincides  with  the  confluence  (and  comntan  flaad  plain'  of 
Nogales  Mbsh  and  Potrero  Creek. 

6-13.  W&ter  Quality:  Traditionally,  there  i-ave  teen  rather  asrious  w^ter 

qiality  problems  existing  at  Nogales,  Arizona,  due  to  its  relationship  with 
Nogales,  Sonora.  With  the  population  of  Nog-iles,  Sonora,  exceeding  200,000,  tte 
problem  of  waste  collection  has  po^d  a  threat  to  the  downstream  flow  across  the 
International  Border  and  into  Nogales,  Arizona.  The  International  Boundary  and 
Water  CoiTini.ssion  (IBWC)  has  been  avare  of  this  problem  for  years.  Tnadeqaite 
sev®ge  collection  facilities  in  Nogales,  Sonora ,  result  in  the  release  of  raw 
sewage  (with  its  attendant  fecal  ooliforms)  which  flows  -across  the  torder  vii 
Nogales  Wash.  During  flood  events,  pipe  breaks  result  in  even  more  .'Tewage  b<?ing 
relea;»d  in  Mexico  which  flows  into  ftogales,  .Arizona. 

6-14.  -Air  Quality:  Nogales,  Arizona,  including  the  study  area,  is  considered 

an  attainment  area.  Although  it  does  exceed  the  particulates  standard,  it  i.s 
still  considered  an  atbainment  area  because  it  falls  under  the  EPA  rural  fugitive 
dust  policy  which  states  that  in  the  western  states,  those  arei.s  with  no 
industrial  facilities  and  populations  of  50,000  to  100,000  would  be  eansider-ed  as 
attainment  areas  (Arizona  Dept  of  Health  Services).  The  particulates  problem  is 
probably  due  to  the  nearness  of  Nogales,  Sonora,  which  has  inpaved  roads  and 
where  wood  burning  is  allowed.  The  vicinity  of  the  LCC's  also  experiences  carbon 
monoxide  (CO)  problems  on  occasion  due  to  idling  cars  an,!  trucks  from  Mexico. 
Most  of  the  vehicles  are  very  old  and  Mexico  <5oes  not  have  the  air  quality  laws 
ttat  are  comparable  to  those  in  the  United  States.  CO  is  probably  only  a  problem 
in  the  direct  vicinity  of  tte  border  crossing  facility  and  is  seasonal,  occunrin'i 
during  the  winter  months. 


6-15.  Noise:  The  dominant  noise  sources  adjacent  to  the  No<.gales  Vfesh  study 

area  include:  automobiles;  trucks;  inotorcycles;  emergency  vehicles;  and  tte 
railroad.  Industrial  noise  consists  of  truck  loaders  at  tte  many  produce  fir.as 
located  adjacent  to  tte  W^sh.  Some  heavy  const-uction  noise  cones  from 
bulldozers,  cranes,  jacktemmers,  etc.  Within  residential  areas,  linht 
construction  noi^  is  produced  by  ^ws,  tenmers,  etc.  Noise  levels  in  the 
vicinity  of  the  LCC's  comes  primarily  from  the  border  cros.sing  facility  where 
many  people  and  automobiles  congregate.  Noise  .source.s  close  to  tte  Chula  Vista 
coimunity  includes  Highuay  #89  and  the  Old  Tucson  Highway  which  lie  adjacent  to 
and  on  the  west  and  east  sides,  respectively.  f^bny  large  trucks  ua^  the  Old 
Tucson  Highway  when  travelling  to  or  from  the  produce  warehouses  located  a  ion  r 
Nogales  Whsh.  The  Southern  Pacific  railroad  (which  lies  parallel  to  and  cxi  tte 
east  side  of  Nogales  Wash)  also  contributes  noise  to  tte  Chula  Vista  oammunity. 
There  teve  been  no  ambient  noise  level  studies  conducted  wittiin  tte  study  n  aa  ' 
Smith,  1984). 
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5-16.  Transportation:  Adjacent  to  Nogales  Vfesh  are  t>/o  irajor  tlioroughfares . 

The  Southern  E^acific  Railroad#  for  most  of  the  upstream  area  through  th>j  City  of 
Nogales/  f»rallels  the  vest  bank  of  Nogales  Wash.  A  crossover  occurs  before  ti>? 
city  limits  and  from  that  point  the  tracks  parallel  the  east  Lank  of  tiie  Viash. 
State  Highway  89  parallels  the  wash  along  tte  v^st  bank  through  the  city  l  imits, 
and  outside  the  city  limits  the  wash  parallels  tiv?  Old  Tucson  High.-/ay  ratler  tlviii 
the  newer  1-19  up  to  the  waste  water  trea brent  facilities.  There  are  14  bridge 
crossings  along  the  Nogales  Ifesh  study  area,  one  of  wiiich  is  located  along  tie 
CVC  alignment  near  Chula  Vista. 


6-17.  Nogales'  proximity  to  Mexico  makes  it  a  natural  imp.ar L/exfX)r t  caenter  for 
U.S.  iTBnufactured  goods  entering  Mexico  and  Mexican  agricultural  goods  entering 
the  U.S.  As  of  1984,  it  is  estinrated  that  approxiimtely  4,500  truck  lt>ads  of 
produce  may  be  brought  into  the  U.S.,  via  Nogales,  each  year  (State  of  Arizona, 
1985).  In  addition,  the  twin  plan  concept,  iii  which  an  American  mnufacturer 
operates  a  plant  in  the  U.S.  and  another  in  Mexico  to  realize  the  advantigos  of 
favorable  vrage  differentials  beto-^en  Mexico  and  the  U.S.,  increase-. i 

rranufacturing  activity  significantly  in  recent  years.  SoiTie  52  firms  h^ve 
operations  in  Nogales,  mostly  in  apparel  or  electri>nics  industries.  Thus,  th- 
.THjor  thoroughfares  (U.S.  Hwy.  89,  Interstate  Hwy.  19,  and  Old  Tucson  Ri>ad}  a-e 
heavily  used  by  large  trucks  carrying  goods  to  or  frtam  Mexico  or  the  many 
warehouses  in  Nogales,  Arizona . 

7.  ENVIRONMEOTAL  EFFECTS 


7-1.  The  action  on  environiTtental  effects  of  tlae  reconinended  plan  and 
alternatives  analyzes  only  those  alternatives  that  were  carried  to  the  final 
stage  of  analysis.  Many  alternatives  were  not  carried  tuj  this  final  stage 
because  it  was  determined  earlier  that  tlaey  were  not  economically  justified. 
Hence,  only  the  recoititiended  plan  (Alternative  #1),  Alternative  #2  (lower  level  rf 
protection),  and  Alternative  #4  (No  Actionl  were  evali>iteii  for  enviroiimeri ta  1 
effects.  T^ble  2  compares  the  impacts  of  these  three  alternatives. 


Siological  Re  .sources: 

7-2.  Impacts  to  biological  resources  from  construction  and  ojaeration  of  ttit 
Lateral  Collector  Ctannels  (LCC's)  are  expected  to  be  negligible  since  tlae  area 
wLere  they  will  be  constructed  is  teavily  urbanized  and  is  exf-iected  to  remain  sa 
into  the  future.  Thus,  the  remainder  of  this  im;>act  analysis  on  bi.jha-iir.il 
resources  addresses  only  the  riparian  habitat  lossras  to  ttogales  Wash  and  Potrero 
Creek  resulting  from  the  Chula  Vista  Channel  (CVC'.  No  impacts  are  anticipated 
for  the  disposal  site  so  long  as  tlae  environmental  aamnj  t,i>en t  to  avoid  plarin  s 
fill  on  existing  vegetation  or  seasonal  pends  and  to  avo  LiJ  removal  of  exiscinn 
vegetation  is  nrtet.  The  recreation  plan  entails  such  low  density  use  that  ic 
significantly  adverse  environmental  impact  is  anticipa  ted.  .Similarly,  the  flooi 
varning  system  will  not  adver^ly  impact  oiolojieal  'e.S'OurvA^.o  t  '  i  .hg-dfica  o 
degree . 


Vegeta  tion : 

7-3.  Recoimendeal  Plan:  This  alternative  will  O'.sul  t  in  'rj.so-s  4  -'lo.'  in 
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habitat  along  Nogales  W&sh  from  the  southeast  corner  of  Chula  Vista  to  the 
confluence  with  Potrero  Creek.  In  addition,  a  srrall  area  of  riparian  habitat 
will  be  lost  at  the  vest  end  of  the  CVC  where  it  intersects  with  Potrero  Creek 
just  south  of  the  Pete  Kitchen  mobile  home  park.  Riparian  habitat  will  also  be 
lost  along  Potrero  Creek  between  the  west  end  of  tlie  CVC  and  the  confluence  with 
Nogales  Vfash  in  thie  future  as  this  area  is  removed  from  the  flood  plain  and 
rendered  developable.  Table  3  displays  thie  acreage  of  riparian  habitat  expected 
to  be  lost  as  a  result  of  initial  construction  of  Alternatives  #1  and  #2.  Plates 
2  thirough  5  display  extent  and  location  of  riparian  habitat  resulting  from  tha 
current  and  future  (with  project  and  without  project)  conditions. 

7-4.  Thie  information  in  Thble  3  and  Plates  2-5  was  obtained  from  a  vegetation 
nap  prepared  via  photo  interpretation  of  aerial  photographis  (1  inch  =  200  foot 

scale)  combined  with  some  field  truthing.  The  project  alignments  (with  all 
rights  of  way)  were  then  overlayed  over  the  vegetation  map  and  the  areas  of 
riparian  habitat  (toth  existing  and  expacted  for  the  with  and  without  project 
condition)  determined  by  use  of  a  digital  planimeter. 

7-5.  Thie  Habitat  Evaluation  Procedure  (HEP)  analysis  conducted  in  conjunction 
with  this  project  resulted  in  a  mitigation  plan  that  assures  no  net  loss  in 
average  auinval  habitat  units  (AAHU's).  In  this  analysis,  habitat  units  consist 
of  the  product  of  habitat  suitability  indices  (HSI's)  which  measures  habitat 
value  of  a  particular  cover  type  and  acreage  measurements  for  each  cover  type. 
Each  cover  type  had  a  different  HSI  value.  HSI  models  calculate  values  between 
0.0  and  1.0.  A  value  of  1.0  indicates  "prime"  habitat.  The  goal  of  attaining  no 
net  loss  of  AAHU's  assures  that,  over  the  economic  life  of  the  project,  the  net 
intact  to  habitat  values  (averaged  over  time)  is  negligible.  Appendix  C 
discusses  in  more  detail  the  assumptions  and  methodology  of  the  HEP  analysis. 

7-6.  The  HSI  model  utilized  in  the  HEP  was  the  Layers  of  Habitat  Model 

developed  by  the  Habitat  Evaluation  Procedures  Group  of  the  Fish  and  Wildlife 
Service  in  Fort  Oollins,  Colorado  (USFWS,  1984).  Thus  model  relates  structural 
complexity  of  the  vegetation  to  habitat  quality  for  wildlife.  The  basic 
assumption  is  that  more  structurally  diverse  habitats  have  more  life  requisite 
resources  (e.g.  food  and  reproduction)  and  in  turn  can  support  a  more  diverse 
assemblage  of  spades.  The  model  is  especially  appropriate  for  use  on  this 
project  as  it  was  developed  in  the  same  ecoregion.  The  nunter  of  layers  of 
habitat  is  assumed  to  directly  relate  to  structural  complexity  of  the  habitat. 

7-7.  The  calculations  of  AAHU's  enables  the  comparison  of  wi th)-pro jec t  and 
without-project  conditions  over  the  100-year  life  of  the  project.  Assuming  Oat 
no  mitigation  plan  was  implemented  (but  assuming  the  aesthetic  treatnent  plan  is 
implemented),  the  net  difference  in  AAHU's  laetween  the  with-project  condition  for 
the  recomended  p>lan  and  withiout-project  condition  is  -3.79. 
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'teble  2  Qjmpariaon  of  Project  Impacts. 
I  Impacts  on  Reaouroes 


Alt  #  Biology 


1  Loss  of  riparian 
habitat  along 
Nogales  Mbsh  and 
Potrero  Creek. 


Cultural  Aesthetics  Other 


Possible  loss 
of  tbtional 
eligible  cult, 
resource  sites 


Loss  of  vegeta¬ 
tion  shielding 
along  Nogales 
Vbsh.  Also/  adverse 
impact  from 
concrete  ctennels 
near  heavily  traveled 
border  crossing. 


2 


Same  as  Alt. 
#1/  though  of 
slightly  less 
magnitude . 


Same  as  Alt, 

#1/  though 
with  a  slightly 
lower  pos- 
ibility. 


Same  as  Alt.  #1 


4 


No  impacts 


No  impacts 


No  impac  ts 


Table  3  Acres  of  Riparian  Habitat  Expected  at  Various  Points  in  Time. 
Recommended  Plan  (Alt.  #1): 


Cover  Type  Existing  Immediately  After  100-Years  After 

Construction  Construction 


Cottonwood- 

Willow 

8.48 

4.09 

2.00 

Mixed  Riparian 

13.38 

12.00 

2.90 

Mesquite 

5.32 

5.11 

6.35 

Newly  Planted  ROW 

0.00 

2.51 

0.00* 
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throueh  the  n;etaj  grates.  Water  quiilitv  cenditions  will  b''  :!rr'r'j\ed 
result  of  the  LCC's  sincc'  overland  fiou  fror.  Mexico  that  is  hici'.  3  r, 

coliforms  (as  happens  when  flooding  breaks  sewage  pipes  in  Mexicr  w 

captured  bv  the  LC(''s.  Water  qualitv  conditions  in  the  ^■icinltv  of  Chtls 

will  be  unchanged.  Poor  quality  water  coir.iny  froir,  Mexico  will  continu-  l 
down  Nogales  Wash  even  as  it  passes  by  Chula  Vista.  Howener,  public  expC'S 
this  poor  quality  water  will  be  reduced  as  public  access  to  Nogales  Wasii  v, 
restricted  in  the  channelized  portions  by  a  6-foot  high  chain  linf: 

Therefore,  water  quality  impacts  from  the  proposed  plan  are  not  expect ei 
significant.  Water  Quality  impacts  of  Alternative  #2  are  identical  to  t's 
the  proposed  action.  Pi  esent  water  quality  conditions  are  expected  tc.  c^: 
in  the  future,  without  significant  change,  under  the  No  Action  al  ternat  1 '.c  . 

7-25.  Air  Qualitv:  Air  quality  impacts  of  the  proposed  plan  and  Alter 
#2  are  expected  to  minor  and  short  term  during  construction  acti\:t:' 
significant  adverse  impacts  are  anticipated.  Under  the  No  Action  scenat: 
qualitv  in  the  proje-ct  are-a  is  expected  to  continue  tc-  be  coed.  Tr.<:  . 
expected  to  remain  at:  attainment  area,  but  with  continued  particulate-  t,  . 
emanatine  pr;riar;lv  fror^  Mt  x : .  o  ar.l  the  area's  agricultural  land  use. 
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Chula  Vista  sitt-s.  Impact.--  c.-f  Alternative  #2  are  similar  to  those 


proposed  action.  Under  the  No  Action  alternative,  transportation  to  an 
Nogales,  Arizona,  will  frequent Iv  be  restricted  due  to  flooding  of  the  no 
area  and/or  Hwy  89  and  Old  Tucson  P.d.  near  the  Chula  Vista  communit  v . 
events  could  ue  expected  to  occur  at  anv  time-  of  year  as  flooding  occurs 
both  the  winter  and  summer  seasons. 


Environmental  Commitments: 

7-29.  Analysis  of  the  environmental  consequences  of  the  recommended  plan  has 
resulted  in  the  establishment  of  five  environmental  commitments  (see  also,  table 
4,  below).  Implementation  of  these  environmental  commitments  will  assure  that 
the  overall  project  has  no  significant  environmental  impacts. 

1.  Acquisition,  habitat  improvement,  and  fencing  of  all  portions  of 
Potrero  Creek  between  the  west  end  of  the  Chula  Vista  Channel  (CVC)  and  the 
confluence  with  Nogales  Wash  (with  the  exception  of  only  those  portions  of 
Potrero  Creek  which  are  bounded  on  both  sides  by  residences).  This  area  can 
be  broken  up  into  three  different  sub-areas.  The  first  sub-area  is  a 
currently  vegetated  section  of  Potrero  Creek  located  just  downstream  of  the 
west  end  of  the  CVC.  It  is  approximately  0.6  acres  in  size  (assuming  60  ft 
width  centered  on  the  channel).  The  second  sub-area  is  composed  of  that 
section  of  Potrero  Creek  located  just  downstream  of  the  first  sub-area  to 
the  point  in  the  Pete  Kitchen  mobile  home  park  where  it  is  bounded  on  both 
sides  by  residences.  The  area  to  be  acquired  begins  at  60  feet  in  width 
(centered  on  the  creek)  then  narrows  to  30  feet  (located  on  the  east  side  of 
the  channel  proper)  as  it  enters  Pete  Kitchen  where  houses  abut  the  creek  on 
its  west  side.  This  sub-area  is  approximately  1.5  acres  in  size.  The  third 
sub-area  entails  that  portion  of  Potrero  (.reek  located  downstream  of  Fete 
Kitchen  and  upstream  of  the  confluence  with  Nogales  Wash.  This  sub-area 
starts  at  60  feet  in  width,  but  in  the  lower  half  widens  to  75  or  SO  feet  in 
width  to  take  advantage  of  existing  riparian  woodland  areas.  The  tota". 
extent  of  this  sub-area  is  3.4  acres. 

1,  Purchase  and  fencina  of  th<=>  2.7  acre  densely  vegetated  depressir.r. 

located  just  north  of  the  Chula  Vi^ta  devolapment  and  just  west  of  Nogales 
Wash.  This  site  has  high  value  a,'  wildlife  habitat  due  to  the  dense  cover 
of  riparian  vegetation.  Fencing  will  exclude  further  crazing  b\'  nearh\' 
1  i  I’estock . 

3.  Disposal  of  the  approximate!  v  IC'.OOii  cubic  feet  of  excess  f  i  1 

material  will  take  place  in  such  a  way  as  tc  av.Vid  t'r.o  co’-'erlng  ot  txistinc 
riparian  vegetation  or  seasonal  ponds  and  ti'  avoid  the  remoi’a!  of  an’.' 

riparian  trees.  The  fill  will  bo  placed  on  area,^  turrentl\’  lacking  an;.- 

significant  vegetation.  .Should  plan.s  for  dispocsal  of  excess  fill  material 
change  significantly  prior  to  construction,  supplemental  NKPA  documentat i on 
will  be  prepared. 

4.  Aesthetic  treatment  of  most  of  the  right  of  way  (ROW)  along  the  CVC  and 

along  the  Lateral  Collector  Channels  (LCC).  This  treatment  calls  for  the 
establishment  of  2.5  acres  of  riparian  woodland  within  the  ROW.  Specie.s 
used  in  the  ROW  will  include  Cottonwood  (Populus  fremontia),  Willow  (Sal ix 
sp.),  and  Mesquite  ( Prosopis  sp.).  These  species  will  be  established  bv  use 
of  cuttings  and  pole  planting  as  well  as  by  seeding.  The  aesthetical Iv 

treated  ROW  will  also  be  irrigated  for  the  life  of  the  project  through  a 

permanent  irrigation  system  to  be  installed  in  the  ROW.  The  mitigation  plan 
developed  to  address  impacts  to  riparian  habitat  values  (commitments  (*1  and 
^2,  above)  assumes  that  commitment  ^3  is  in  place  (i.e.  that  the  riparian 
habitat  values  accruing  from  commitment  #3  is  taken  into  account)  The 
aesthetic  treatment  of  the  lateral  collector  channels  (LCC)  at  the 
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intei-iii tional.  border  involves  piLiitinj  oC  the  gnting  cover!  ij  tne  wec'er 
LCC  and  Liisballn  tion  of  a  color-oxieii  fence  along  side  thj  eastern  LCC. 

5.  Prior  to  constr.iction,  the  Corps  will  conduct  subsurface  test  in,  j  fo¬ 
cal  tura  I  r>asjurce  sites  along  tJie  CVC  end  LCC  as  s/oec  i  lied  in  'h 
Prog ranma tic  Agreennent  laetween  tha  Corps,  local  sponsor,  and  St-r  >  d  it  r  i. 
Preservation  Officer  (Appendix  O) .  This  PA  .also  specifies  diti  rec-over^ 
techniques  to  be  employed  (prior  to  constructiori )  .should  any  National 
Register  eligible  site  be  found. 

8.  COMPLIANCE  WITH  ENVIRONMEbTTAL  REQUIREMENTS 

8-1.  Rela ti.inship  of  Plans  to  Enviromnen fca  1  Protection  3fcatut-.-5  .and 
Environ.ivntaT 

Requireiaen  ts : 

a.  Clea-i  Air  Act:  P.otential  h-ipitts  of  t'te  prop.aosi  ,c‘:i  y  -i 

a  1  tiariia tives  have  been  as.-s'ssad  as  appropriate.  Thi.s  8A  lu.s  hee.n  suonitlei  t 
the  EPA  Regional  Administrator  for  review.  d.-)  .ooannents  were  received  .n  i'r 
Draf:  CA. 

Table  4  Enviconinen  Li  1  Coiitni  t-sien  ts . 

Resource  Comoi  tmen  t  Act.ion  Requi  r.?  1  Occ u r  Co ini a  1  e  te 
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Cultural  Subsurface  As  stipulated  in  idetail  in  Pr-io-  Prior  to 

resources  testing  of  the  attaclied  Programtvttic  to  initio t- 

tiKi  CVC  and  Agreetnent  between  th^  l.ui. t-  ion  of 

LCC  sites  Corps,  and  SHPO,  the  Cor^^,;  iation  const- 

for  sites  is  couiiiitted  to  conducting  of  ru.'tion 

eligible  preconstructi  ,'n  subsurface  coust- 

for  tfh?  testing  of  the  project  r  j 

Hationai  ul  igiva-'nts.  Also,  us  tion 
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With  da  ta  Corps  is  committed  to  a 

e^ujvery  idati  -recovery  >jc-i-vi 
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'dabitat  and  of  existing  tit^  excess  fill  will  cons-  Co.'.s- 
Seasouil  riparian  restricted  su -h  tjvit  lo  true-  tr  ictim 

Ponds.  habitritaul  high  ■gua'' ity  riparian  ti  m 

seasanui  habitat  or  sirasoiul  oailu 

pands  at  will  be  renoved  or  covered 
the  excess  by  the  fill  aiterial. 

fill 

d isposal 
site . 
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3.  Clean  Water  Act:  Tte  pn >;> project  entails  'iisiim r-je  of 

dre'lijed  or  fill  iraterial  into  vvaters  of  the  Unite  i  States,  A  oiter  quality 
e'/aliatioi  hm  'oeen  prepared  pursuant  to  Section  404(o)(l)  of  the  Act  and  is 
appended  (appendix  B)  to  this  docuuiient.  Ta  a-i<iition,  State  certif  i.ca  tion  ando'- 
Saction  404R  requested  fro;n  the  ArL>:ona  rapt,  of  En ./iron  .>->11  tal  -Piality. 

Although  t!a  State  tes  not  yet  fonn-ally  responded,  inforirni  to ,  .po.  .  ■ 
coor  Una  tion  with  Mr.  .J-ViTJ-s  ‘U-ston  (Office  of  iUter  Qn.iuyi  in(Ucate  thit  t'n. 
project  is  in  coKpliance  as  per  Section  404R  and  tiat  a  letter  will  te 
for  thcominuj  shor  tly . 

c.  Endanijered  Species  Act:  A  list  of  Felerally  thu.aatenad  an  J 

endangered  species  was  reijuested  oFUsF'WS  by  latter  on  Itey  29;  IhS^i  (appendix  A). 
A  letter  (dated  June  1,  1984)  listing  t’o?  siaecies  was  received  by  the  Corp.s 
(Appendix  A).  The  Tin.':  was  furtfier  verified  inF.nr.mlly  o»  fUrch  13,  19SI  oy 
telephone  conference  (Appendix  A).  The  species  listed  were  as  follows: 

Candidate  species:  T^a.ne 
Proposed  .spicies:  None 

ThreateiT.>d  Species:  lione 

Endangered  spacuas:  Bald  eagle  (Haliieetas  leijcocephal  as) 

Peregrine  falco-i  ifEalco  peragrinus)  ~ 

No  propasad  or-  endangered  sioecias  would  iae  .affecte.]  by  tlie  propisei  project. 
USPWS  has  co'icurred  with  this  findin-.j  fo-nally  in  tlaa  Pish  .and  Wild)  i  fa 
Coordination  Act  Pseport;  iated  Fe'orua'-y  11,  19.38  (Appanvlix  8). 

d.  Farmland  Protection  Policy  Act;  /A  c  , w  Un  i  tion  letter  an..i  birn 

AD  1006  were  s.'n't  '  t'a  Sioil  Oonse’rvVtio  1  S-^rv/l,;.-  I'SCS)  ton  March  18,  19.37.  >t'.s 

•'..•tijrjietl  t'ae  form  with  a  letter  dated  March  25,  I9>i7.  r!>a  Corps  thvi  sent 

a  lUtional  project  inftarnH  tba  1  and  r^a  sn'ot.i  it  ted  fi.ac.n  AD  I'lalO  on  June  9,  1987.  .S.U 
'-eturned  the  form  with  .*  Latter  da tetl  Tuly  7,  1987.  Cipi.-  s  of  th-ase  letters  mi 

■.;)rd3  of  intervening  telephone  conversi tions  are  li.-bjUi  In  siopandix  A.  Pomi 
AD  1006  is  used  to  rata  ilimm.-ative  project  ait  .  -:  /f  ,ol is  by  i.a.sigiain.g  paints  . 
■•aa.:h.  Higter  point  ratiiag.s  l-albaaba  ■\  aat.-e  .-al  jnl -f  i-oaii  t  i.ii\>act  ota  pri.re  -f!.,! 
uniqo-  ficnlands.  In  general,  a  paint  c.p-.incj  of  lo'O  .:>r  more  intUcii.es  i-.ia-j  t 
alt.arfiati/'='  plans  v:  site.s  sh)uld  !>a  c/'i-sid*  ■  ad.  The  njttoimiended  plan  aas  I'a.s.-a 
than  It59  paints  and  .Ct/.-use-Ti:'! tly  'a  <10  .sij.nif icaiit  a.iv.ar/ata  i'mnattt  on  farm'' a.-i  ! 
.-->.s,aur..'-‘S. 

a.  ni  a  I  i  a  n  ce  w  1 1 '  i  1  ■ '.  ■'  ■■ '. 
plan  a. a  .pi't  >£ 

Z.  Pish  .anti  Wiltilife  Coor-.l  In  .  ti,  a  1  Act:  Tb^  Carps  ha.s  ciardiia  C'e  i 

infornal'y  ■-/it'n  the  U.S.  Pish  and  WiltUift'  Servit'e  (iJSl’WS)  and  th-^  Ari/.'  ii 
Depar to-'.  1 1:  -of  Gn-ne  an<i  Pish  (ADJP)  li'-jng  tlie  pmapar a  r. ;  ,  1  :ii  '  r;  1  ,.:-nji>sn t .  "mb 
of  the.o?  ag.entaha.s,  along  with  the  Coro-s,  taak  (>art  i'l  .sc.ijn.i  i  i^—t;  hs,  hn'.'  t'Si.i 
-oaatings,  a  ^i.eld  d-a  ta  oolle'Otioia.  A  ■■-mar' 1  ■  >t  formal  i'n,ort1i  n  a  1 1  an  witn  USlt-c 
rad  A99P  i.-.  U  jol  i/oi  iia  .Appendix  A.  9S-'WS  .o-nt  “'m  Cor  ps  1  Pin  1  tin  j  Aiii  I/mtnr 
ora  Tune  10,  llUl  -tad  a  Draft  Ci>or<iin.a  tion  Act  Pejoart  (iOCAiU  >n  Peia-.jiy  !t'>,  10.".’. 
The  Final  Cooriiiraa  tiia-i  Act  Report  is  pr  at?  I  i'l  Apiaaii  ;  b. 


Poior'il  Wat.?--  Project  Rec,-.  ■  i i  an  Act; 
steal. til"  in  a.ssarrjT  'ay  i'lcorpara  ti  an  of  a  recreation 
r‘-'COiTime.Tiiei  plan. 
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g.  National  Environmental  Policy  Act:  This  EA  has  been  p’-^pared  in 
accordance  with  NEPA  requirements.  Reasonable  alternatives  to  the  proposed 
action  have  been  considered  during  the  planning  process.  Potential  environmental 
effects  have  been  included  in  the  evaluation  of  the  project.  Procedural  review 
requirements  have  been  met. 


h.  National  Historic  Preservation  Act:  The  Corps  has  conducted 
preliminary  studies  to  identify  National  Register  properties  that  w'ould  be 
affected  by  the  proposed  project.  Full  compliance  with  the  Act  requires  testinc 
for  buried  sites,  and  possible  testing  to  evaluate  significance  of  sites 
identified  during  initial  testing.  Continued  consultation  with  the  Arizona  State 
Historic  Preservation  Officer  (SHPO)  and  the  Advisory  Council  for  Historic 
Preservation  (ACHP)  may  also  be  required  to  identify  appropriate  treatment  of 
significant  cultural  resources  that  will  be  affected.  A  Programmatic  Agreement 
(PA)  with  stipulations  for  these  additional  studies,  consultation,  and  treatment 
of  historic  properties  has  been  negotiated  with  the  SHPO  and  the  ACHP.  This  PA 
was  signed  by  the  Corps  and  SHPO.  The  PA  is  included  in  appendix  D. 

i.  Rivers  and  Harbors  Act:  Section  122  of  this  act  requires  that 
significant  economic,  social,  and  environmental  effects  of  proposed  water 
resources  developments  be  considered  in  order  that  final  project  decisions  art 
made  in  the  overall  public  interest.  Compliance  with  NEFA  and  the  lack  of  arm- 
significant  environmental  effects  establishes  compliance  with  the  River  art 
Harbors  Act. 

j.  Executive  Order  11983,  Floodplain  Management:  Project  plant.!  nt 
and  formulation  of  alternatives  considered  the  objectives  of  this  Order. 
Although  this  flood  control  project  must  be  constructed  within  the  floodplain, 
floodplain  values  would  be  protected  by  minimizing  the  extent  of  channelization 
(restricting  the  channel  to  the  south  and  east  sides  of  the  Chula  Vista 
Community)  and  by  incorporation  of  the  mitigation  and  aesthetic  treatment  plans 
to  minimize  and  a\-oid  adverse  impacts  to  environmental  values. 

k.  Executive  Order  11990,  Protection  of  Wetlands:  There  is  no 
practicable  alternative  to  locating  the  proposed  action  in  wetlands.  Tin 
proposed  actior  includes  the  following  measures  to  minimize  har.m  to  the  wctland,- 
and  preserve  and  enhance  the  natural  and  beneficial  values: 

1.  Minimizing  the  extent  of  channelization. 

2.  Incorporation  of  the  mitigation  and  aesthetic  treatment  plans. 

Impacts  of  the  proposed  action  and  its  alternatives  are  discussed  under  the  aho\' 
heading  "Environmental  Effects".  Concerns 

relating  to  wetlands  are  discussed  in  the  Section  404(b)(1)  water  qualitx 
evaluation  for  the  project  included  in  appendix  E. 

l .  Executive  Order  12114,  Environmental  Effects  Abroad  of  Major 
Federal  Actions:  Although  the  portions  of  the  proposed  project  are  located 
directly  adjacent  to  the  international  border  with  Mexico,  no  environmental 
effects  are  lexpected  to  occur  in  Mexico.  The  proposed  project  has  been 
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coordinated  with  the  U.S.  Section  of  the  International  Boundary  and  Water  Cor.r'ssioi: 
(IBWC).  The  EA  was  sent  to  the  U.S.  Section  of  the  IBWC  for  review.  Their  comnenis  and 
Corps  responses  are  presented  in  Appendix  F. 

m.  State  and  Local  Policies  and  Laws:  This  EA  was  reviewed  by  appropriate 
State  and  local  agencies  in  order  to  assure  that  applicable  policies  and  laws  have  beer 
adequately  considered.  Their  comments  and  Corps  responses  are  presented  in  Appendix  F. 

n.  Land  Use  Plans:  The  proposed  project  does  not  conflict  with  local  land 
plans  as  it  simply  reduced  flooding  to  areas  already  developed  or  zoned  for  development . 


9- 1.  COORDINATION:  The  DEA  was  sent  out  for  a  30-day  public  review.  The  following 

agencies,  groups  and  individuals  received  a  copy  of  the  DEA  for  review  and  comment: 

U.S.  Fish  and  Wildlife  Service 
Environmental  Protection  Agency 
Bureau  of  Land  Management 

U.S.  Geological  Survey,  Water  Resources  Div. 

Advisory  Council  on  Historic  Preservation 
Soil  Conservation  Service 

U.S.  Section,  International  Boundary  and  Water  Commission 

Elected  Federal,  State,  and  Local  Officials 

Arizona  State  Historic  Preservation  Officer 

Arizona  Office  of  Economic  Planning  and  Development 

Arizona  State  Clearinghouse 

Arizona  Water  Commission 

Arizona  State  Lands  Commission 

Arizona  Dept,  of  Transportation 

Arizona  Dept,  of  Health  Services 

Arizona  Dept,  of  Game  and  Fish 

Arizona  Dept,  of  Water  Resources 

Interested  Individuals  and  Organizations 

10- 1.  LIST  OF  PREPARERS:  The  following  people  were  primarily  responsible  for  prc-p‘:r;r.r 

this  assessment. 


Name 

Experience 

Expertise 

Role  in  EA  Preo 

David  Castanon 

3  years 

Environmental 
planning  and 

biological  resource 
evaluation. 

Writing  of 

Environmental 

Assessment 

including 

sections  on 

biology 

Laura  Tschudi 

12  years 

Environmental 

planning 

Review  of  EA 
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Terry  Breyman 

10  years 

Biological  resources 

Review  of 
biological 
resource 

sections  of  EA 

Michael  Noah 

6  years 

Biological  resources 

Review  of 
biological 
resource 

sections  of  EA 

John  Kennedy 

12  years 

Environmental  planning 

Review  of  EA 

Nedenia 

Kennedy,  Ph.D. 

2  years 
with  COE. 

5  years 
teaching 

Cultural  resources 
management 

Cultural 

resources 
investigations 
and  writing  of 
cult  ural 

resource 

sections  of  EA 

^at  Martz, 

Ph.D. 

14  years 

Cultural  resources 
ma.nagement 

Review  of 
cul tural 

resource 

section  of  EA 
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U.  View  s  mile  south  of  Old  Tucson  Ro^<i  bridge.  Remans  gallerv  forest 
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the  manag^ent  plan  discussed  previously. 
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APPENDIX  C 


HEP  ANALYSIS  AND  INCREMENTAL  JUSTIFICATION  OF  MITIGATION 


NOGALES  WASH  FEASIBILITY  STUDY 
HABITAT  EVALUATION  PROCEDURE  AND 
INCREMENTAL  JUSTIFICATION  OF  MITIGATION  REPORT 


I .  In  txoduc  tion 


This  report  provides  detailed  back-up  information  used  in 
the  preparation  of  the  Environmental  Assessment  for  the  Nogales 
Vfesh  feasibility  study.  The  information  presented  here  outlines 
the  goals,  objectives,  assumptions,  and  results  of  the  Habitat 
Evalmtion  Procedure  (HEP)  study  and  mitigation  plan  associated 
with  the  Nogales  Vfesh  Feasibility  study.  Federal  regulations 
encourage  the  use  of  habitat  based  evalmtion  procedures  when 
analyzing  the  impacts  of  projects  on  ecological  resources.  Corps 
regulations  require  an  incremental  justification  of  mitigation 
plans.  HEP  studies  lend  themselves  very  well  to  use  in 
incremental  justifications  of  mitigation  plans.  Thus,  the 
information  presented  hiere  discusses  in  detail  how  these 
regulatory  requirements  vere  fulfilled. 

The  mitigation  goals  included  the  desire  to  mitigate  fully 
(100%  mitigation)  for  the  project-related  impacts  to  ecological 
resources.  The  goal  was  set  at  this  level  due  to  the  great 
importance  of  riparian  habitats  in  the  arid  southwest.  This 
habitat  type  is  extremely  important  to  wildlife  species  in  the 
desert.  The  abundance  of  resources,  especially  water,  cover,  and 
food,  are  very  important  to  most  desert  species  (not  only 
obligate  riparian  species).  In  addition,  much  of  this  highly 
productive  habitat  has  been  lost  in  the  arid  southwest  over  the 
years  due  to  clanging  land  use  (e.g.  grazing,  urbani25ation  with 
increased  erosion  rates), flood  control  activities  (channel 
clearing,  channelization,  and  dam  construction),  and  wood  cutting 
for  fuel.  Thus,  the  importance  of,  and  past  cumulative  losses  to 
this  habitat  was  considered  in  choosing  a  100%  mitigation  goal. 

The  Habitat  Evaluation  Procedure,  developed  by  the  U.S.  Fish 
and  Wildlife  Service,  is  a  very  useful  habitat-based  evalmtion 
technique.  It  provides  a  way  to  qmntify  and  account  for  gains 
and/or  losses  in  habitat  value  resulting  from  some  action. 
Typically,  species  requirements  are  modelled  wherein  the 
parameters  used  are  some  set  of  habitat  variables  that  have  been 
deemed  by  species  experts  as  important  in  detennining  the 
suitability  of  any  habitat  to  that  species.  The  models  (referred 
to  as  ftebitat  Suitability  Models)  are  used  to  calculate  a  Habitat 
Suitability  Index  (HSI)  value  which  indicates  liow  suitable  the 
habitat  in  question  is  for  the  species  modelled. 

The  model  used  in  this  study  was  developed  by  the  U.S.  Fish 
and  Wildlife  Service  Habitat  Evaluation  Procedures  Group  in  Fort 
Oollins,  Colorado.  It  is  titled  the  Arizona  Layers  of  Habitat 
Model  and  is  presented  in  the  U.  S.  Fish  and  Wildlife  Service 
publication  (#  FV<S/OBS-82/10.70)  entitled  "Habitat  Suitability 
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Index  Models:  The  Arizona  Guild  and  Layers  of  Habitat  Models" 
(The  Model).  This  nodel  differs  from  most  HSI  models  in  that  it 
does  not  model  a  single  species/  but  rather  models  the  habitat 
for  an  entire  assemblage  of  species  by  relating  the  structure  of 
that  habitat  to  the  wildlife  guilds  of  the  ecoregion.  The  model 
is  similar  to  most  in  that  it  is  used  to  calculate  a  HSI  value 
between  0.0  and  1.0.  A  value  of  1.0  indicates  prime  habitat  or 
habitat  that  is  thie  best  of  its  type  in  the  ecoregion.  More 
details  of  the  model  are  presented  in  the  sections  that  follow. 


II.  Study  Methodology 

A.  Study  Objectives 

The  objectives  of  the  HEP  were  as  follows: 

(1)  To  determine  the  type  and  value  of  existing  and  future 
resources  to  be  affected  by  the  project. 

(2)  To  qcantify  clearly  the  impact  to  biological  resources 
from  the  proposed  project  (Alternative  #1)  and 
Alternative  #2. 

(3)  To  determine  mitigation  needs  and  opportunities  to 
compensate  for  project  related  impacts. 

Data  collection,  analysis,  and  public  resource  agency 
coordination  efforts  were  planned  and  implemented  to  accomplish 
these  objectives. 

B.  Ooordination  with  Resource  Agencies 

The  HEP  study  was  coordinated  with  two  other  public  resource 
agencies.  Thosa  agencies  and  their  contact  persons  are  displayed 
In  table  1 . 


Table  1  Resource  Agency  Contacts  Involved  in  the  HEP  Analysis. 


Agency 

Contact 

U.S.  Army  Corps  of  Engineers 

Los  Angeles  District 

Los  Angeles,  California 

David  Castanon 

U.S.  Fish  and  Wildlife  Service 
Ecological  Services,  Field  Office 
Phoenix,  Arizona 

Lesley  Fitzpatrick 

Arizona  Department  of  Game  and  Fish 
Tucson,  Arizona 

Vashti  "Tice"  Supplee 

C.  EBta  Oollection  Methodology 

Cata  collection  centered  on  the  riparian  habitat  recources 
of  Nogales  Vfesh  and  Potrero  Creek  in  and  near  the  vicinity  of  the 
proposed  Chula  Vista  Channel  (CVC). 

The  HEP  team  ( Corps /  USFWS,  and  ADGF)  collected  the  field 
data  for  the  HEP  study  together  in  April  1986.  rata  collection 
consisted  of  two  primary  tasks.  The  first  task  was  to  field 
truth  the  preliminary  vegetation  maps  generated  by  photo- 
interpretation  of  aerial  photographs  (scale:  1  inch  =  200  ft.). 

The  preliminary  maps  delineated  3  different  cover  types  in  and 
near  the  two  streams.  The  urbanized  areas  and  heavily  grazed 
lots  were  ignored  in  this  study  as  their  value  as  wildlife 
habitat  is  extremely  limited.  Field  truthing  enabled  refinement 
of  the  maps.  Field  truthing  consisted  of  traveling  to  various 
points  within  the  mapped  area  (which,  at  the  time,  included  all 
of  Nogales  Wash  between  the  International  Border  and  Potrero 
Creek  as  veil  as  Potrero  Creek  between  the  Hwy  89  crossing  and 
the  Santa  Cruz  River)  and  visually  matching  the  vegetation  map  to 
whatever  vas  ob^rvable  from  that  point.  Corrections  were  made 
on  the  preliminary  vegetation  naps  when  observable  conditions  did 
not  natch  the  maps.  Following  the  field  truthing,  a  final 
vegetation  map  was  produced  and  utilized  in  the  HEP  study  (Plate 
3  of  the  EA) . 

The  second  task  was  to  ^mple  canopy  coverage  for  separate 
layers  of  habitat  in  at  least  two  representative  stands  of  each 
of  the  3  different  cover  types.  The  habitat  layers  sampled  and 
their  definition  were: 


Table  2  Habitat  Layers  Sampled  in  HEP  Study. 


Habitat  Layer 

Height  Interval  from  Ground 

Tree  Canopy 

Vegetation  above  25  ft. 

Tree  Bole 

Any  height  above  ground. 

Shrub  Mid  story 

Vegetation  between  20  inches 
and  25  feet. 

[Jnderstory 

Vegetation  from  the  surface  to 
20  inches  above  it. 

Terrestrial  Subsurface 

At  the  surface. 

Surface  Wtiter  layer 

At  the  surface. 
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Tha  3  cover  types  consisted  of  different  assemblages  of 
riparian  species.  The  cover  types  were  named  and  described  as 
follows: 


Thble  3  Description  of  Oover  Types. 


Cover  Type 

Description 

Oo  ttonwood-Willow 

Dominated  by  cottonwood  (Populus 
fremonti)  and  willow  (Salix  sp.). 
All  6  habitat  layers  present. 

Mixed  Riparian 

Usually  a  mixture  of  species, 
including  Mexican  elder  (Shmbucus 
mexicana),  mesquite  (Prosopis  sp.), 
and  willow.  Occasional 

cottonwoods,  though  usually  small. 
Occasionally  dominated  by  Mexican 
elderberry.  All  habitat  layers 

present  except  the  tree  canopy 
layer. 

Mesquite  Stands 

Dominated  by  mesquite,  occasionally 
in  very  dense  mesquite  hxusque 
stands.  Tree  canopy  and  Tree  Bole 
habitat  layers  absent. 

Thie  field  date  measuring  coverage  for  each  habitat  layer  for 
each  cover  type  has  been  reduced  and  is  presenteii  in  table  4.  In 
the  case  of  the  cottonwood-v.’illc:’  ^vno  ■  representative 

stands  were  sampled.  Three  and  tvro  stands  were  sampled  of  Lhe 
mixed  riparian  and  mesquite  cover  types,  respectively.  Barly  in 
the  study,  the  HEP  team  had  planne<d  to  evaluate  several  miles  of 
stream  (Potrero  Creek,  from  the  Santa  Cruz  River  up  to  Nogales 
wash  and  Nogales  wash,  from  E^trero  Creek  up  to  the  existing  open 
concrete  channel).  As  such,  thie  team  decided  tn  sample  ttose 
cover  types  expected  to  be  of  highver  value  and  which  could 
potentially  skew  the  modelling  results.  Also,  since  mitigation 
measures  were  expected  to  center  on  creating  or  improving 
cottonwood/willow  habitats,  the  team  wanted  to  hBve  more  data  on 
the  habitat  structure  of  that  type  in  order  to  have  a  better 
'understanding  of  how  thie  mitigation  or  habitat  improvement  plans 
shiould  be  designed. 

Sampling  of  each  stand  consisted  of  line  intersect 
measurements  for  a  distance  of  200  meters.  Th»e  line  intersect 
methtod  of  vegetation  sampling  consists  of  measuring  the  distance 
along  a  tape  that  a  plant  (or,  in  this  case,  the  vegetation 
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layer)  intersects  with  the  vertical  projection  of  the  tape  (i.e. 
the  vertical  plane  above  or  below  the  tape.  The  200-meter  tapes 
were  placed  in  the  generally  linear  riparian  habitats/  roughly 
parallel  to  the  stream  channel.  Sampled  stands  were  not  randomly 
selected.  However/  they  were  placed  in  representative  stands  of 
each  cover  type  by  mutial  agreement  of  the  HEP  team. 

Due  to  the  natural  windings  of  the  stream  channel,  the  tape 
would  occasionally  intersect  with  the  stream.  Thus/  the 
measurenent  of  terrestrial  subsurface  and  aquatic  surface  habitat 
layers  were  visually  estinated  at  90%  and  10%/  respectively  for 
all  stands  sampled.  These  two  layers  were  not  specifically 
measured  along  the  tapes  as  the  relative  coverage  of  each  had  no 
affect  on  the  HSI  values  generated  by  the  Layers  of  Habitat 
Model. 

Thble  4  Reduced  Field  Data  . 


Cover  Type 

Habitat  Layer 

Ave.  Coverage 

#  of  Samples 

Oottonwood- 

Tree  Canopy 

56.4% 

r 

willow 

Tree  Bole 

Present 

5 

Mid story 

72.6% 

5 

Understory 

35.8% 

5 

Terr.  Subsurf 

90% 

5 

Aquatic  Surface 

10% 

5 

Mixed  Ripar. 

Tree  canopy 

1.7% 

3 

Tree  Bole 

Present 

3 

Mid story 

89.7% 

3 

Understory 

68.7% 

3 

Terr.  Subsurf 

90% 

3 

Aquatic  Surfece 

10% 

3 

Mesquite 

Tree  Chnopy 

0.0% 

2 

Tree  Bole 

Absent 

2 

Mid story 

93.5% 

2 

Uhderstory 

45.0% 

2 

Terr.  Subsurf 

90% 

2 

Aquatic  Surfece 

10% 

2 

This  data  was  used  to  calculate  tebitat  Suitability  Indices 
(HSI's)  for  each  of  the  different  cover  types. 

D.  Habitat  Evaluation  and  Impact  Asaesament 

Evaluation  of  habitat  values  was  accomplished  thirough  the 
use  of  the  habitat  suitability  index  model  developed  by  Mr.  Henry 
Shert  of  the  U.S.  Fish  and  Wildlife  Service  Hahaitat  Evaluation 
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Procedures  Group  in  Fort  Collins/  Colorado  (USEVJS,  1984).  This 
model  is  entitled;  "The  Arizona  Guild  and  Layers  of  Habitat 
Models"  and  was  published  in  1984. 

This  model;  hereafter  referred  to  as  the  Layers  of  Habitat 
Model;  is  based  on  the  significant  association  of  wildlife 
species  with  vegetation  structure.  The  model  compares  the 
vegetation  structure  in  the  study  area  with  the  vegetation 
structure  that  could  potentially  occur  in  the  study  area .  The 
model  assumes  that  the  vertical  dimension  of  the  vegetation 
comnunity  is  an  important  fector  in  the  way  tlat  wildlife  species 
(especially  birds)  partition  the  food  and  reproductive  resources 
of  habitats. 

The  model  was  specifically  developed  for  habitats  in  the 
Sonoran  Desert  of  west-central  Arizona.  As  such;  use  of  this 
model  is  particulary  appropriate  insofer  as  it  was  developed  for 
use  in  the  ecoregion  in  which  the  project  resides.  Further,  the 
data  requirements  for  this  model  are  obtainable  at  relatively  low 
cost  -  an  important  consideration  for  a  cost-shared  study. 

The  intent  of  the  layers  of  tfebitat  Model  is  to  provide  a 
way  to  measure  the  diversity  in  habitat  structure  in  a  study 
area.  The  HSI  values  are  numerical  representations  of  that 
structural  diversity.  Greater  HSI  valies  determined  with  the 
model  are  expected  to  represent  greater  tabitet  diversity  which 
is  expected  to  be  acoompanied  by  increased  anirral  diversity. 

Although  the  model  makes  no  value  judgments  on  the  merits  of 
wildlife  species  diversity,  the  HEP  team  agreed  that  because  the 
affected  cover  types  all  consisted  of  various  types  of  riparian 
habitat;  more  spec ies/ tab i ta t  diversity  was  better  than  less. 
That  is,  since  no  tradeoffs  between  significantly  (qialitatively) 
different  cover  types  were  involved  (e.g.  nvarsh  vs.  grassland), 
more  diverse  riparian  habitats  were  preferable  to  less  diverse 
riparian  habitats  (e.g.  mixed  riparian  could  be  traded  off  for 
cottonwood-willow  habitat).  This  reasoning  was  used  in  the 
development  of  mitigation  nneasures  to  compensate  for  losses  of 
habitat  values  expected  to  result  from  the  project. 

This  model  assumes  that  vertebrate  wildlife  species 
partition  habitat  resources  along  a  vertical  dimension  and  ttet 
this  vertical  dimension  can  t)e  represented  as  habitat  layers. 
Habitat  layers  used  in  the  model  are  defined  in  table  1  above. 
The  crite’'ia  used  to  determine  whether  any  layer  is  prost^nt  is 
presented  in  table  5. 

In  determining  HSI  values,  tlie  Layers  of  Habitat;  Model 
considers  cover  types  to  be  combinations  of  habitat  layers  as 
defined  in  tables  2  and  5.  They  consist  of  volumes  of  space  at 
various  levels  above  or  b»?low  tine  air-terrestrial/ac]uatic 
surfaces.  Thie  symbolic  statement  of  the  HSI  calculation  using 
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'teble  5  Criteria  Used  tn  Establish  the  Presence  of  Habitat 
Layers. 


Habitat  layer 

Presence/Absence  Criteria 

Tree  Cfanopy 

At  least  5%  cover  when 
projected  to  the  surface. 

Tree  Bole 

Dbh  greater  than  8  inches. 

Shrub  Midstory 

At  least  5%  cover  when 
projected  to  the  sirrface. 

Under story 

At  least  5%  cover  when 
projected  to  the  surface. 

Terrestrial  Subsurface/ 
Aqmtic  Surface  Layer 

Always  present;  but  mutually 
exclusive. 

this  nodel  is: 


HSI 


1 

1  ^  Ai 
i=l 


n 

(6)(5)  ^Aj 

j=l 


where  1  =  the  number  of  layers  of  habitat  present  within 
some  bounded  area . 

Ai  =  the  area  of  habitat  layer  i  within  the  bouided 
area . 


Aj  =  the  surface  area  of  cover  type  j  within  the 
boinded  area . 

n  =  the  nunber  of  different  cover  types  present  within 
the  bounded  area . 


6  =  the  rnaximim  number  of  habitat  layers  present  in  a 
unit  of  structurally  cx>mplex  riparian  treeland. 

5  =  the  neximun  nunber  of  uiits  of  area  of  habitat 
layers  that  can  occur  within  a  unit  of 
structurally  oorrplex  riparian  treeland. 
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The  numerator  is  the  nunber  of  layers  of  habitat  actually 
present  on  an  area  multiplied  by  the  total  area  of  the  individml 
layers  of  habitat  actmlly  present.  The  denominator  is  the 
product  of  the  number  of  habitat  layers  potentially  present  in 
the  most  structurally  oonplex  oover  type  that  oould  theoretically 
occur  OTi  the  assessment  area  and  the  area  of  the  layers  of 
habitat  that  could  exist  in  this  structurally  complex  oover  type. 

Thus>  an  area  of  structurally  complex  riparian  treeland 
habitat  can  contain  six  habitat  layers  (tree  canopy,  tree  bole, 
midstory,  inderstory,  terrestrial  subsurfece,  and  aquatic 
surfece).  The  tree  canopy,  tree  bole,  midstory,  and  under  story 
layer  can  each  extend  throi^hiout  th>e  riparian  treeland  area  and, 
if  the  total  surfece  area  =  100  units,  provide  a  total  of  400 

mits  of  area  of  habitat  layers.  The  terrestrial  subsurface  and 
aquatic  surfece  layers  can  occur  within  a  riparian  treeland  area 
but  their  combined  area  would  only  equal  100  units  in  this 
erample,  as  the  areas  they  occupy  are  mutially  exclusive  (i.e.  It 
is  impossible  to  have  both  in  the  same  place  simultaneously). 
Thus,  thie  denominator  of  the  proportion  equals  6  habitat  layers 
that  could  occur  on  the  assessment  area  times  500  units  of 
habitat  layers.  Therefore,  the  equation  for  the  denominator 
would  he  as  follows: 

(6)(5)(100)  =  (30)(100) 

The  value  30  x  evaliation  area  is  a  standard  denominator  for  the 
HSI  calculation  using  the  layers  of  habitat  model. 

The  HSI  model  above  was  used  to  calculate  HSI  values  for 
each  of  the  four  cover  types.  These  HSI  values  are  displayed  in 
table  6. 

Table  6  Cover  type  HSI  values. 


Number  of 


Cover  Type 

HSI 

Habitat  Layers 

Oottonwood/willow 

1.0 

6 

Mixed  Riparian 

0.67 

5 

Mesquite 

0.40 

4 

Planted  Areas* 

0.21 

3 

*  *  Planted  mitigation  and  ROW  lands  initially  have  only  3 
habitat  layers,  but  in  all  cases  are  designed  to  develop 
into  cottonwood-willow  forest  over  time.  The  HSI  value  of 
0.21  was  derived  by  assuming  that  only  3  habitat  layers  are 
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present  immediately  after  planting  of  the  ROW  or  bare 
mitigation  areas  to  undergo  habitat  improvement. 

Habitat  values  were  calculated  in  terms  of  Habitat  Units 
(HU).  One  HU  is  defined  as  1  acre  of  prime  habitat  (i.e.  habitat 
with  an  HSI  of  1.0).  Thus  HU's  are  calculated  by  multiplying  an 
area's  HSI  value  by  the  size  of  the  area  in  acres.  In  the 
following  sections  of  this  appendix,  environmental  conditions  at 
various  points  in  time  (with  and  without  the  project)  are 
presented  as  Habitat  Units.  Habitat  Units  are  presented  for  each 
cover  type  and  in  summary  form  (by  summing  the  HU's  for  each 
cover  type)  for  each  environmental  condition  analyzed. 


III.  Ehvironinenfcal  Setting 

A.  Nogales  Vfash  and  Potrero  Creek 

Plate  3  of  the  EA  displays  the  current  extent  of  vegetation 
along  Nogales  Vfash  and  Potrero  Creek  in  the  vicinity  of  the  Chula 
Vista  Channel  (CVC).  Outside  of  thie  grazed  lots  north  and  south 
of  ttie  Chula  Vista  conmunity  and  the  residential  conmunity 
itself,  there  are  3  different  cover  types  shewn: 
Oottonwood/willow;  Mixed  Riparian;  and  Mesquite  Stands. 

A  digital  planimeter  vas  used  to  determine  thie  aerial  extent 
of  each  cover  type.  That  data  is  displayed  below  in  table  6. 


Table  6  Existing  Condition  Habitat  Unit  Calculations. 


Cover  Type 

HSI 

Acreage 

Habitat  Unit 

Cottonwood/ 

1.0 

8.48 

8.48 

willow 

Mixed  Riparian 

0.67 

13.38 

8.96 

Mesquite 

0.40 

5.32 

2.13 

Tables  similar  to  table  6  above  were  constructed  for  thie 
following  sitiations: 

1.  Existing  conditions  (target  year  0,  see  table  6  aloove). 

2.  Conditions  at  target  year  1  without  project  (assumed  to 
he  equal  to  existing  conditions). 
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3.  Conditions  in  the  future  without  project  (target  year 

100). 

4.  Conditions  irmiediately  after  construction,  no 

mitigation  (target  year  1). 

5-  Future  conditions  after  construction,  no  mitigation 
( target  year  100) . 

6.  Conditions  iirmediately  after  construction,  with 

mitigation  (target  year  1). 

7.  Fiiture  conditions  after  construction,  (with  mitigation 
(target  year  100). 


Tables  displaying  conditions  4  through  7  were  compiled  for  both 
Alternative  #1  (the  proposed  project)  and  Alternative  #2.  Ttese 
tables  are  attached  to  this  Appendix  and  listed  as  Form  B  Tables. 
Form  B  tables  are  generated  by  the  U.S.  Fish  and  Wildlife  Service 
HEP  Computer  program  for  IBM  Personal  Computers.  Form  B  tables 
are  of  the  same  tesic  form  as  table  6  above. 


IV.  In^ct  Aaaeasroent 

Impacts  to  habitat  resources  were  quantified  by  calculating 
the  net  change  in  average  annmlized  HU's  (AAHU)  between  any  two 
set  of  conditions.  Ebr  example,  the  quantified  impact  of  the 
proposed  project  (assuming  no  mitigation  measures  are  employed) 
would  be  the  net  change  in  AAHU's  between  number  of  AAHU's  (over 
the  100  year  time  frame)  for  the  without-project  condition  and 
the  number  of  AAHU's  (over  the  100  year  time  frame)  resulting 
from  implementation  of  the  project  without  mitigation. 

The  HEP  computer  program  produces  Form  C  which  displays  the 
AAHU's  calculated  for  each  condition.  The  Form  C  tables  are  also 
attached  to  this  appendix  for  reference. 

A.  No  Project  Condition 

The  calculation  of  the  AAHU's  represented  by  the  No  Action 
Alternative  requires  that  one  predict  the  future  aerial  extent  of 
each  of  the  three  cover  types.  Of  primary  importance  to  this 
prediction  is  the  expected  amount  of  future  bank  erosion  along 
Nogales  Vbsh.  Studies  by  the  Corps  of  several  historical  aerial 
photographs  of  Nogales  wash  revealed  that  past  erosion  rates  tove 
been  significant.  It  was  assumed  by  the  Corps  for  both  this  HEP 
analysis  and  other  (e.g.  economic)  stulias  associated  with  this 
project  that  the  past  erosion  rates,  measured  from  the  set  of 
historical  photographs,  would  continue  into  the  future.  As  such, 
Plate  1,  of  the  EA,  displays  the  future  (100  year)  extent  of  bank 
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erosion  expected  along  Nogales  Vfesh.  The  HEP  conputer  program 
tables  (Form  C  tables)  indicate  that  the  No  Action  Alternative 
would  result  in  AAHU  figures  of: 


Cottonwood-willow  AAHU's  =  5.92 

Mixed  Riparian  AAHU's  =  6.40 

Mesquite  Stand  AAHU's  =  2.13 

Newly  Planted  Areas  AAHU's  =  0.00 


Total  (sum)  AAHU's  =  14.45 


B.  With-Project  Conditions 

Future  with-project  conditions  were  evaliated  by  first 
overlaying  the  proposed  project  alignment  and  attendant  right  of 
ways  over  the  vegetation  depicting  existing  conditions.  The 
digital  plan ime ter  was  then  used  to  determine  the  remaining 
acreage  of  each  cover  type  for  target  year  1  (iimiediately  after 
construction)  and  for  target  year  100  (100  years  after 

cxanstruc tion ) .  These  figures  are  displayed  in  the  Form  B  tables 
(attached).  The  data  in  the  Form  B  tables  was  then  used  by  the 
HEP  computer  program  to  determine  the  number  of  AAHU's  associated 
with  each  project  condition  (see  the  attached  Form  C  tables). 
The  information  in  the  Form  C  tables  are  condensed  in  table  7 
below. 


Tbble  7  AAHU's  Associated  With  Each  of  the  Project  Conditions 
AnalyzeJI 


Project  Condition 

Total  AAHU's 

Proposed  Pro j . ,  no  mitigation 

10.66 

Proposed  Proj.,  w/  full  mitigation 

14.45 

Alt.  #2,  no  mitigation 

11,51 

Alt.  #2,  w/  full  mitigation 

14.48 

In  predicting  the  acreage  of  various  cover  types  for  target 
year  100  when  mitigation  measures  were  included,  the  following 
assumptions  were  trade. 

1.  All  mitigation  sites  tirat  had  no  vegetation  iimiediately 
following  construction  would  be  designed  to  develop 
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intx)  cottonwood/willow  riparian  forest  during  the  100 
year  time  frame  of  analysis. 

2.  All  mitigation  sites  tlet  did  have  riparian  habitat 
immediately  following  construction/  but  without  the 
cottonwood/willow  cover  type/  would  undergo  habitat 
irrprovemen  t  to  enable  the  sites  to  develop  into 
cottonwood/willow  riparian  forest  during  the  time  frame 
of  analysis. 

3.  The  mitigation  sites  that  did  have  cottonwood-willow 
riparian  forest  immediately  following  construction 
would  be  preserved  as  is  without  any  habitat 
improvement  measures  except  for  fencing  from  grazing 
animals. 

4.  Aesthetic  treatment  (re vegetation)  of  the  Right  of  Why 
(ROW)  is  a  normal  part  of  Corps  channel i2ation  projects 
and  vas  assumed  to  hae  part  of  the  propo^d  project. 
However/  proper  design  of  the  Aesthetic  treatment  to 
include  species  typical  of  a  cottonwood/willow  riparian 
forest  would  reduce  the  amount  of  mitigation  ultinvately 
required.  Thus/  the  aesthetic  treatment  of  the  ROW 
would  be  taken  into  account  in  the  HEP  analysis  as  part 
of  the  proposed  project  and  not  as  part  of  the 
mitigation  plan. 

C.  Impacts  and  Mitigation 

The  computer  program  also  produced  Form  D  tables  which 
display  the  net  change  in  AAHU' s  between  any  with-project 
condition  and  the  without-project  condition.  Form  D  tables  are 
attached  to  this  appendix  and  suniTHrized  in  table  8  below. 

Thble  8  Net  Change  in  AAHU's  Between  the  No  Action  Plan  and  the 
Following  Conditions. 


Condition  Compared  Against 

the  No  Action  Alternative  Net  Change  in  AAHU's 


Propo^d  project/  without  10.66  -  14.45  =  -3.79 

mitiga  tion 

Propo^d  project/  with  14.45  -  14.45  =  0.00 

mitigation 

Alternative 
mitigation 

Alternative 


#2/ 

without 

11.51  - 

-  14.45 

=  -2.94 

#2/ 

with 

14.48  - 

-  14.45 

=  +0.03 
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mitigation 


As  can  be  seen  from  table  8»  Alternative  #1  (the  proposed 
project)  and  Alternative  #2  each  sustained  losses  of  habitat 
value  (as  measured  in  AAHU's)  in  those  conditions  without 
mitigation.  However;  when  mitigation  measures  were  include-l;  the 
goal  of  no  net  loss  in  habitat  values  -was  attained.  The 
mitigation  plan  formulated  for  the  racomnended  plan  resulted  in  a 
net  change  in  AAHU's  of  0.00.  Thus;  all  impacts  to  habitat 
values  vere  fully  (though  not  over)  compensated  by  the  mitigation 
plan.  The  mitigation  plan  formulated  for  Alternative  #2  resulted 
in  a  slight  over  mitigation  (i.e.  net  change  in  AAHU's  of  +0.03). 
However;  if  Alternative  #2  is  chosen  over  Alternative  #1  (the 
current  recommended  plan;  the  mitigation  plan  for  Alternative  #2 
can  be  fine  tuned  to  eliminate  any  over  mitigation. 

The  extremely  low  numbers  generated  for  net  ctange  in  AAHU's 
are  the  result  of  an  iterative  process  whereby  the  anount  of  land 
needed  for  mitigation  purposes  was  arrived  at  by  a  i^ries  of 
increasingly  refined  estimates. 

V.  Incremental  Justification  of  Mitigation 


The  incremental  justification  of  mitigation  analysis 
required  tl^t  mitigation  costs  be  annmlized.  ThuS;  as  in  the 
main  report;  the  following  convention  was  used: 

A.  Annual  interest  rate  of  8  and  7/8  percent  over  100 
years  translates  into  an  amortization  rate  of  .08875.  This 
amortization  rate;  when  multiplied  by  the  initial  mitigation 
oost;  enables  the  calculation  of  the  average  annual  cost  of 
mitigation.  Of  course;  this  assumes  (and  the  mitigation 
plan  has  been  designed  around  tte  assumption)  that  no 
operation  or  maintenance  costs  are  necessary. 

The  following  assumptions  were  also  made: 

A.  Oost  of  lands  for  mitigation  is  estimated  to  be  $1;000 
per  acre.  This  is  below  most  of  the  area's  land  oost. 
However;  lands  to  be  acquired  for  mitigation  nay  also  be 
subject  to  Corps  404  permit  jurisdiction.  Thus;  as  wetland 
areas  prone  to  flooding;  development  might  be  more  difficult 
to  achieve  and  the  land  value  is  reduced. 

B.  Habitat  improvement  measures  have  been  estinated  to  lae 
$10;C)00  per  acre.  This  includes  plantings  of  dormant 
cottonwood  poles;  willow  cuttings;  seeding  with  a  variety  of 
riparian  species;  and  fencing. 

C.  Fencing  of  the  snail  depression  area  was  estimated  to 
be  approximately  $5; 300  for  that  2.7  acre  parcel.  This 
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fence  will  teve  an  access  point  to  connect  with  the 
recreation  bike  trail  along  the  CVC. 

D.  Implementation  of  the  aesthetic  treatment  plan  is 
included  in  the  base  condition  as  part  of  the  propo^d 
project.  Should  the  aesthetic  treatment  plan  be  removed 
from  the  propo^d  project/  the  1.13  AAHU's  tiat  it  provides 
would  need  to  be  provided  by  other  additional  mitigation 
measures  in  order  to  attain  the  goal  of  full  mitigation  of 
impacts. 

The  optional  mitigation  measures/  their  costs,  and  the  average 
annmlized  number  of  habitat  units  they  provide  (as  calculated  in 
the  HEP  analysis)  are  presented  below  and  in  figure  HEP-1. 

Mitigation  Cation  A  consists  of  the  Depression  Area.  This 
parcel  could  also  be  considered  project-affected  land  in  thet  it 
will  be  removed  from  flooding  and  thus  rendered  developable. 
However,  the  depression  is  less  desirable  as  developable  land 
then  is  the  rest  of  the  grazed  pasture  since  it  would  need  to  be 
filled.  In  addition,  it  is  possible  that  the  site  could  be 
considered  a  wetland  and  thus  fall  under  the  purview  of  Corps  404 
permit  jurisdiction.  In  any  event,  its  currently  vegetated  state 
provides  substantial  habitat  value  to  thie  overall  mitigation  plan 
withiout  thie  expenditure  of  habitat  improvement  funds  and  without 
having  to  vait  for  the  vegetation  to  develop.  E^ch  AAHU  provided 
by  this  conponent  of  the  mitigation  plan  costs  $690  annmlly. 
This  site  is  adjacent  to  the  project  area. 

Mitigation  Option  B  consists  of  thie  Potrero  Creek  areas 
which  are  considered  project-affected  lands  insofar  as  thie 
project  will  redirect  natural  low  and  flood  flows  to  thie  south  of 
thie  Chula  Vista  subdivision.  Thie  monetary  efficiency  of  this 
portion  of  thie  mitigation  plan  can  hie  represented  by  dividing  the 
AAHU's  that  this  component  provides  by  the  annual  cost  of  this 
conponent  of  this  mitigation  plan.  This  5.5  acres  along  Potrero 
Creek  and  thie  habitat  inprovements  will  provide  2.78  AAHU's  at  an 
annual  cost  of  $4,900.  Therefore,  each  AAHU  costs  $1,760 
annually.  This  site  is  adjacent  to  the  project  area. 

Various  other  optional  mitigation  plan  components  were 
evaluated  early  in  the  HEP  analysis,  but  were  determined  to  hie 
much  more  costly  then  the  two  chosen  options.  One  (Option  C) 
enbailetl  the  purchase  and  habitat  improvement  of  the  2.2  acre 
parcel  of  land  located  just  north  of  the  levee  (along  the 
diversion  channel  portion  of  the  CVC)  arid  just  south  of  the  Chula 
Vista  oommunity.  This  parcel  is  currently  part  of  a  heavily 
grazed  pasture  and  would  tie  removed  from  the  flood  plain  by  the 
proposed  project.  Habitat  improvement  features  would  necessitate 
the  installation  of  a  pemanent  irrigation  system  as  well  as 
intensive  plantings  to  attain  the  goal  of  development  of  a 
Oottonwood-willow  riparian  forest.  This  component  would  provide 
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only  1.22  AAHU's.  Estimated  cxasts  of  this  component  include 
$10/000  per  acre,  or  a  total  land  cost  of  $22/000.  In  addition/ 
habitat  improvement  costs  (including  installation  of  a  permanent 
sprinkler  irrigation  system)  is  estimated  to  cost  $50/000  pec 
acre/  for  a  total  habitat  improvement  cost  of  $110/000. 
Therefore/  this  conponent  would  lave  a  total  cost  of  $132/000. 
This  component  would  oost  $13/700  per  year  (including  $2/000  per 
year  for  O  &  M  of  the  irrigation  system).  Bach  AAHU  provided  by 
this  option  costs  $11/200  per  year. 

Other  optional  mitigation  plan  conponents  not  chosen  include 
mitigation  along  Nogales  Wash  either  upstream  or  downstream  of 
the  CVC  project  area.  These  options  were  not  chosen  as  they 
would  be  inconsistent  with  Corps  policy  prioritizing  mitigation 
on  project  or  project-affectetd  lands.  Further/  these  components 
are  inherently  inefficient-  Mitigating  on  up  and  downstream 
portions  of  Nogales  Wash  would  require  large  areas  to  obtain  the 
required  HU's.  The  habitat  value  of  much  of  the  existing 
vegetation  in  these  areas  could  not  be  counted  towards  the 
mitigation  plan  as  those  values  would  exist  with  or  without  the 
project  and  are  expected  to  continue  to  exist  in  the  future  as 
well.  Thus/  any  mitigation  credits  derived  in  these  areas  would 
tove  to  result  from  additional  habitat  improvements.  However/ 
improving  habitat  values  further  would  be  difficult  since  the 
riparian  systems  found  along  Nogales  Vfesh  lave  already  developed 
in  response  to  local  conditions  of  topography/  substrate/  and 
hydrology.  Further  habitat  improvements  would  require  either 
substantial  earth  moving/  or  addition  of  new  water  supplies/  or 
both.  These  tasks  would  be  extreniely  expensive.  Mitigation 
along  Nogales  wash  downstream  of  the  project  area  would  be  very 
inefficient  as  these  portions  of  Nogales  wash  are  expected  to 
suffer  significant  bank  erosion  in  the  future.  Thus/  any  habitat 
improvements  would  likely  be  lost  with  tie  eroded  tanks. 

VI .  Oonclusion 


The  HEP  analysis  conducted  as  part  of  the  Environnnental 
Assessment  for  the  ttogales  Wash  Flood  Control  Project  was 
coordinated  with  both  Federal  and  State  biological  resource 
agencies.  The  model  chosen  for  the  HEP  (developed  by  the  USB'JS) 
was  especially  appropriate  for  use  in  the  Nogales  fesh  project  as 
it  was  originally  developed  for  use  in  the  same  ecoregion.  The 
HEP  was  helpful  in  accounting  project  impacts  to  biological 
resources  and  in  developing  mitigation  plans  to  meet  the 
mitigation  goal  of  full  mitigation  for  project  impacts.  The  goal 
of  full  mitigation  vgas  warranted  due  to:  (1)  the  extreie  high 
value  of  riparian  habibat  to  desert  wildlife  species;  and  (2)  the 
large  proportion  of  southern  Arizona's  historical  riperian 
habitat  whiich  has  been  lost  due  to  groundwater  pumping/  changing 
land  use/  and  water  resource  projects.  The  development  of  a 
recormended  mitigation  plan  to  meet  the  goal  of  full  mitigation 
was  done  in  a  imnner  consistent  with  Corps  mitigation  policy 
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(Draft  EC  1105-2-XXXf  Fish  and  Wildlife  Mitigation  Planning: 
Incremental  (Marginal)  Cost  Analysis,  22  '-fey  1987;. 

The  mitigation  plan  provides  the  3.79  AAHU's  needed  to  fjlly 
mitigate  the  project  impacts  at  a  total  annijalized  cost  of 
$5,600,  or  $1,480  annmlly  per  AAflU.  The  total  initial  crjst  of 
the  mitigation  plan  for  Alternative  #]  is  esti^tiat^H  '-o  b=> 
$62,700.  This  amount  represents  only  about  1%  of  ttva  initial 
project  cost  of  nearly  $6,000,000. 

The  two  components  of  the  mitigation  plan  for  the 
recommended  project  are  ranked  by  preference.  The  preference 
ranking  was  established  by  'jse  of  Corps  Engineering  Regulation  ER 
1105-2-50,  1  August  84  in  paragraph  2.4.d.  (1)  which  states 

"...Mitigation  of  unavoidable  losses  shall  oe  provided  to  the 
nraximum  extent  practicable  and  justified  th,.ough  the  development 
and  improvement  of  lands  required  for  other  purposes."  As  such, 
design  of  the  aestheticly  treated  CVC  right  of  way  to  deV'=»loo 
into  cottonwood-willow  riparian  forest  maximized  use  of  required 
project  lands.  The  habitat  values  provided  by  the  aesthetic 
treatment  plan  is  not  considered  a  component  of  the  mitigation 
plan  to  be  justified  incrementally .  Aesthetic  treatment  would  be 
implemented  regardless  of  the  need  for  mitigation.  Thus  the 
habitat  values  accruing  from  the  aesthetic  treatment  plan  is 
considered  as  part  of  tte  base  condition  of  the  project.  In 
addition  to  the  ROW  lands,  project-affected  lands  were  evaluated 
for  their  usefulness  as  mitigation  lands.  Nfon-project  land  and 
non-project-affected  land  was  considered  to  be  a  last  choice  for 
mitigation  land  as  its  use  would  conflict  with  Corps  policy  and 
the  expected  cost  of  habitat  improvements  were  expected  to  be 
relatively  high.  The  two  components  of  the  mitigation  plan  are 
also  the  most  oost  effective  in  terms  of  Habitat  Units  gained  per 
dollar  spent. 
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Et»M  B  TABLES 


CALCULATIONS  OP  HABITAT  UNITS  FOR 
DIFFERENT  reOJBCT  CONDITIONS  AND  AT  VARIOUS  TARGET  YEARS 
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Without-Project  Condition  (Alt.  #4) 
Target  Year  0 


Cover  Type  | 

Area 

B 

iii§im 

HU 

1 

Cottonwood-Willow  | 

8.48 

1 

1 

1.00  1 

8.48 

Mixed  Riparian  1 

13.38 

1 

0.67  1 

8.96 

Mesquite  Stands  \ 

5.32 

1 

0.40  1 

2.13 

Planted  Areas  j 

0.00 

1 

_  . 

0.21  1 

0.00 

■  -  -  -  1 

1 

Total 

HU'S  = 

19.57 

Without-Project  Condition  (Alt.  #4) 

Target  Year  1 

Cover  Type  | 

Area  | 

HQnm 

HU 

■  ■ 1 

Cottonwood-Willow  | 

8.48  1 

1.00  1 

8.48 

Mixed  Riparian  j 

13.38  1 

0.67  1 

8.96 

Mesquite  Stands  ) 

5.32  1 

0.40  1 

2.13 

Planted  Areas  j 

0.00  1 

0.21  1 

0.00 

.  .  ^  .  1 

Total 

HU'S  = 

19.57 

Without-Project  Condition  (Alt.  #4) 

Target  Year  100 

Cover  Type  | 

HU 

Cottonwood-Willow  j 

1 

3.30  1 

1 

1.00  1 

3.30 

Mixed  Riparian  | 

5.64  1 

0.67  1 

3.78 

Mesquite  Stands  | 

5.32  1 

0.40  ; 

2.13 

Planted  Areas  | 

0.00  1 
- 1- 

0.21  1 

0.00 

Total  HU'S  =  9.21 


With  Project  Condition  (Alt.  #1) 
No  Mitigation  Plan 
Target  Year  1 


Cover  Type  1 

Area  | 

HSI  1 

HU 

1 

Cottonwood-Willow  | 

4.09  1 

1.00  i 

4.09 

Mixed  Riparian  j 

12.00  1 

0.67  1 

8.04 

Mesquite  Stands  j 

5.11  1 

0.40  1 

2.04 

Planted  Areas  j 

- , 

2.51  1 

0.21  1 

0.53 

Total  HU’S  -  14.70 
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with  Project  Condition  (Alt  #1) ,  No  Mitigation 
Target  Year  100 


Cover  Type  1 

Area  | 

HSI  1 

HU 

1 

Cottonwood-Willow  j 

“  “  1  - 
2.00  1 

1.00  1 

2.00 

Mixed  Riparian  \ 

2.90  i 

0.67  1 

1.94 

Mesquite  “Stands  j 

6.35  1 

0.40  1 

2.54 

Planted  Areas  1 

- 1 

0.00  1 

0.21  1 

0.00 

Total  HU'S  =  6.48 


With  Project  Condition  (Alt.  #1) 

Potrero  Creek  Component  of  Mitigation  Plan  Only 
Target  Year  1 


Cover  Type  | 

Area  | 

HSI  1 

HU 

'  1 

Cottonwood-Willow  | 

4.09  1 

1.00  1 

4.09 

Mixed  Riparian  j 

12.00  1 

0.67  1 

8.04 

Mesquite  Stands  j 

5.11  1 

0.40  1 

2.04 

Planted  Areas  j 

- 1 

4.67  1 

0.21  1 

0.98 

Total  HU'S  =  15.15 


With  Project  Condition  (Alt.  #1) 

Potrero  Creek  Component  of  Mitigation  Plan  Only 
Target  Year  100 


Cover  Type  | 

Area  | 

HU 

^  1 

Cottonwood-Willow  | 

1  ■ 

7.02  1 

1.00  1 

7.02 

Mixed  Riparian  j 

3.11  1 

0,67  1 

2.08 

Mesquite  Stands  | 

6.35  1 

0.40  1 

2.54 

Planted  Areas  j 

- 1 

0.00  1 
- 1- 

0.21  1 

0.00 

Total  HU'S  =  11.64 


With  Project  Condition  (Alt.  #1) 

Potrero  Creek  and  Depression  Area  Mitigation  Components 
Target  Year  1 


Cover  Type  | 

Area  | 

HU 

I 

Cottonwood-Willow  | 

4.09  1 

Mixed  Riparian  1 

12.00  1 

Mesquite  Stands  j 

5.11  1 

Planted  Areas  | 

- 1 

4.68  1 

Total  HU'S  «  15.16 
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With  Project  Condition  (Alt.  #1) 

Potrero  Creek  and  Depression  Area  Mitigation  Components 
Target  Year  100 


Cover  Type  1 

Area 

1 

HSI  1 

HU 

1 

Cottonwood-Willow  | 

8.26 

1 

1.00  1 

8.26 

Mixed  Riparian  j 

4.31 

1 

0.67  1 

2.89 

Mesquite  Stands  j 

6.35 

1 

0.40  1 

2.54 

Planted  Areas  j 

0.00 

1 

-  1  . 

0.21  1 

0.00 

1 

Total 

HU'S  = 

13.69 

With  Project  Condition  (Alt 
Target  Year  1 

#2)  , 

No  Mitigation 

Cover  Type  | 

Area 

1 

HSI  1 

HU 

" .  "  ^  1 
Cottonwood-Willow  | 

4.64 

1 

1.00  1 

4.64 

Mixed  Riparian  j 

12.46 

1 

0.67  1 

8.35 

Mesquite  Stands  | 

5.21 

1 

0.40  1 

2.08 

Planted  Areas  1 

2.34 

1 

0.21  1 

0.49 

1 

1 

Total  HU 

'  s  = 

15.56 

With  Project  Condition 
Target  Year  100 

(Alt 

#2) 

,  No  Mitigation 

Cover  Type 

1  Area 

1 

HSI  1 

HU 

Cottonwood-Willow 

m 

n 

1.00  1 

3.30 

Mixed  Riparian 

H 

H 

0.67  1 

1.97 

Mesquite  Stands 

M 

0.40  1 

2.08 

Planted  Areas 

1 

■I-- 

0.21  1 

0.00 

Total  HU'S  =  7.35 


With  Project  Condition  (Alt  #2) ,  Potrero  Crk  Mitigation  Area 
Target  Year  1 


Cover  Type  | 

Area  | 

HSI  1 

HU 

1 

Cottonwood-Willow  | 

4.64  1 

1.00  1 

4.64 

Mixed  Riparian  j 

12.46  1 

0.67  1 

8.35 

Mesquite  Stands  j 

5.21  1 

0.40  1 

2 . 08 

Planted  Areas  j 

- - - 1 

4.74  1 

0.21  1 

1.00 

Total  HU'S  »  16.07 
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with  Project  Condition  (Alt.  #2) 
Potrero  Creek  Mitigation  Area 
Target  Year  100 


Cover  Type  | 

Area  | 

HSI  1 

HU 

- - - —  1 

Cottonwood-Willow  | 

8.64  1 

1.00  1 

8.64 

Mixed  Riparian  j 

3.15  1 

0.67  1 

2.11 

Mesquite  Stands  j 

5.21  1 

0.40  1 

2.08 

Planted  Areas  1 

- j 

0.00  1 

0.21  1 

0.00 

Total  HU'S  =  12.83 


PCRM  C  TABLES 


CALCULATICWS  OF  AVERAGE  ANNUAL  HABITAT  UNITS 
PC«  DIFFERENT  E«OJBCT  CONDITIONS 


HEP-23 


without  Project  Condition  (Alt.  #4) 


- 1 

Cover  Type  1 

AAHU 

■  ■  1 

Cott onwood-Wi 1 1 ow  | 

5.92 

Mixed  Riparian  j 

6.40 

Mesquite  Stands  j 

2.13 

Planted  Areas  j 

0.00 

^  ^  1 

Total  =  1 

14.45 

with  Project  Condition  (Alt.  #1) 
No  Mitigation 


- 1 

Cover  Type  | 

AAHU 

1 

Cottonwood-Willow  | 

3.08 

Mixed  Riparian  j 

5.03 

Mesquite  Stands  j 

2.29 

Planted  Areas  1 

0.26 

1 

Total  =  1 

10.66 

With  Project  Condition  (Alt.  #1) 

Potrero  Creek  Mitigation  Component  Only 


. . 1 

Cover  Type  | 

AAHU 

.  ^  .. ^  ^  1 

Cottonwood-Willow  | 

5.56 

Mixed  Riparian  j 

5.10 

Mesquite  Stands  j 

2.29 

Planted  Areas  j 

0.49 

1 

Total  *  1 

13.44 

With  Project  Condition  (Alt.  #1) 

Potrero  Creek  and  Depression  Area  Mitigation 


- 1 

Cover  Type  1 

AAHU 

1 

Cottonwood-Willow  | 

6.18 

Mixed  Riparian  j 

5.49 

Mesquite  Stands  j 

2.29 

Planted  Areas  j 

0.49 

i 

Total  “  1 

14.45 

HKl 


with  Project  Condition  (Alt.  #2) 
No  Mitigation 


- 1 

Cover  Type  | 

AAHU 

1 

Cottonwood-Willow  | 

4.00 

Mixed  Riparian  j 

5.19 

Mesquite  Stands  j 

2.08 

Planted  Areas  j 

0.25 

Total  =  1 

11.52 

With  Project  Condition  (Alt.  #2) 
Potrero  Creek  Mitigation 


- 1 

Cover  Type  | 

AAHU 

I 

Cottonwood-Willow  | 

6.64 

Mixed  Riparian  j 

5.26 

Mesquite  Stands  j 

2.08 

Planted  Areas  j 

- 1 

0.50 

Total 


14.48 


EXDRM  D  TABLES 


CALCULATICHS  OF  NETT  CHANGES  IN  AAHU's 
BETWEEN  DIFFERENT  WITH  PROJECT  COW)ITIONS  AND 
NO  PROJECT  CONDITION 
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Action:  Alt.  #1,  No  Mitigation 
Compared  to:  Alt.  #4  -  No  Action 


Cover  Type 

1 

1 

AAHU's 
With  Action 

1 

1 

- 1 

AAHU'S  1 

Without  Action  j 

Net 

Change 

Cottonwood“Wi 1 1 ow 

1 

3.08 

1 

— ^  1 
5.92  1 

-2.84 

Mixed  Riparian 

1 

5.03 

1 

6.40  1 

-1.37 

Mesquite  Stands 

1 

2.29 

1 

2.13  1 

0.16 

Planted  Areas 

1 

0.26 

1 

0.00  1 

0.26 

Total 

1 

10.66 

1 

14.45  1 

-3.79 

Action:  Alt.  #1,  With  Potrero  Creek  Mitigation  Component 
Compared  to:  Alt.  #4  -  No  Action 


Cover  Type 

T 

i 

1 

AAHU'S 
With  Action 

1 

1 

- - 1 

AAHU's  1 

Without  Action  | 

Net 

Change 

Cott onwood-Wi 1 1 ow 

1 

5.56 

i 

1 

5.92  1 

-0.36 

Mixed  Riparian 

1 

5.10 

1 

6.40  1 

-1.30 

Mesquite  Stands 

1 

2.29 

1 

2.13  1 

0.16 

Planted  Areas 

1 

0.49 

1 

0.00  1 

0.49 

Total 

1 

13.44 

1 

- 1 

14.45  1 

-1.01 

Action: 
Compared  to: 


Alt.  #1,  With  Potrero  Creek  and  Depression  Area 
Mitigation  Components 
Alt.  #4  -  No  Action 


Cover  Type 

1 

1 

AAHU's 
With  Action 

1 

1 

- - _| 

AAHU'S  1 

Without  Action  j 

Net 

Change 

Cot t onwood-Wi 1 1 ow 

1 

6.18 

1 

5.92  1 

0.26 

Mixed  Riparian 

1 

5.49 

1 

6.40  1 

-0.91 

Mesquite  Stands 

1 

2.29 

1 

2.13  1 

0.16 

Planted  Areas 

1 

0.49 

1 

0.00  1 

0.49 

Total 

1 

14.45 

I 

14.45  1 

o 

o 

o 

1 

wv.v-n 


Action:  Alt.  #2,  No  Mitigation 
Compared  to:  Alt.  #4  -  No  Action 


■ 

1 

AAHU'S 

1 

- 1 

AAHU'S  1 

Net 

Cover  Type 

1 

With  Action 

1 

Without  Action  j 

Change 

Cot t onwood-W i 1 1 ow 

1 

4.00 

1 

5.92  1 

-1.92 

Mixed  Riparian 

1 

5.19 

1 

6.40  1 

-1.21 

Mesquite  Stands 

1 

2.08 

1 

2.13  1 

-0.05 

Planted  Areas 

1 

0.25 

1 

0.00  1 

0.25 

Total 

1 

11.52 

1 

1 

14.45  1 

-2.93 

Action:  Alt.  #2,  With  Potrero  Creek  Mitigation 
Compared  to:  Alt.  #4  -  No  Action 


Cover  Type 

1 

1 

AAHU'S 
With  Action 

1 

1 

- 1 

AAHU'S  ( 

Without  Action  j 

Net 

Change 

Cottonwood-Willow 

1 

6.64 

1 

5.92  1 

0.72 

Mixed  Riparian 

1 

5.26 

1 

6.40  j 

-1.14 

Mesquite  Stands 

1 

2.08 

1 

2.13  1 

-0.05 

Planted  Areas 

1 

0.50 

1 

0.00  j 

0.50 

Total 

1 

14.48 

1 

14.45  1 

0.03 

HI- P-28 


APPENDIX  D 


CULTURAL  RESOURCES  PRO®AMMATIC  AOiEEMENT 


PROaiAMMATIC  AGREEMENT 


NOGALES  WASH  AND  POTRERO  CREEK 


WHEREAS/  the  Cbrps  of  Engineers  (OOE)  fas  determined  that  implementation  of 
a  flood  control  project  at  Nogales/  Arizona  may  lave  an  effect  upon  properties 
included  in  or  eligible  for  inclusion  in  the  J^tional  Register  of  Historic  Places 
(ifetional  Register)  and  has  consulted  with  the  Arizona  State  Historic 
Preservation  Officer  (SHPO)  pursuant  to  the  regulation  (36  CFR  800)  implementing 
Section  106  of  the  National  Historic  Presets tion  Act  (16  U.S.C.  470  f )  / 

NOW,  THEREFORE,  COE  and  SHPO  agree  that  if  the  Advisory  Council  on  Historic 
Preservation  (Coixicil)  accepts  this  Programmatic  Agreement  (PA)  in  accordance 
with  36  CFR  800.6  (a)(l)(i),  the  undertaking  shall  be  implemented  in  accordance 
with  the  following  stipulations  in  order  to  take  into  account  the  effect  of  the 
undertaking  on  historic  properties. 


STIPULATIONS 

The  COE  shall  ensure  that  the  following  stipulations  are  implemented. 

1.  SURVEY:  Once  access  has  been  obtained  by  the  COE,  project  areas  along 
Potrero  Creek  and  Nogales  W&sh  which  have  not  been  investigated  shall  be  surveyed 
for  thie  presence  of  archeological  and  historic  properties.  The  potential  for 
buried  sites  shall  be  determined  by  a  geomorphiologist.  Based  on  tlie  referenced 
geomorpliological  assessment,  back-hro  testing  shall  be  performed,  at  intervals 
determined  in  consultation  with  the  SHPO,  to  identify  sites  that  nay  be  buried. 
Bomdaries  of  sites  within  the  project  area  shall  be  determined  and  all  sites 
shall  be  recorded  on  standard  site  record  forms  which  shall  include  a  site 
location  map,  a  to-scale  sketch  ixap,  photographic  record  and  artifact  drawings 
( as  appropria  te ) . 

2.  TESTING:  All  historic  and  prehistoric  sites  located  during  the  above  survey 

shall  be  evalmted  for  their  eligibility  for  listing  in  the  National  Register,  if 
possible.  If  such  a  determina tion  is  not  possible  with  available  information,  a 
program  for  systematic  testing  (Testing  Plans)  s.all  be  developed.  The  Testing 
Plans  shall  be  developed  in  consultation  with  the  SHPO,  and  shall  Lae  consistent 
with  the  Council's  "Treatment  of  Archeological  Properties:  A  Handbook" 

(Handt)ook)  and  "Archeology  and  Historic  Preservation;  Secretary  of  the 
Interior's  Standards  and  Guidelines"  (Federal  Register  Vol.  48,  No.  190,  pp. 
44716-44742)  (Standards).  The  final  Testing  Plans  shall  be  suhxnitted  to  the  SHPO 
for  review  and  oomnent.  The  SHPO  shell  provide  its  oorments  to  COE  within  30 
days  of  receipt  of  full  documentation.  Failure  of  the  SHPO  to  respond  within  30 
days  shell  not  prohibit  COE  from  authorizing  implementation  of  the  testing 
program.  Should  the  SHPO  have  any  objections  to  the  final  Testing  Plans,  COE 
shell  consult  with  the  SHPO  to  remove  any  objections.  Should  that  consultation 
fail  to  remove  the  SHPO's  objection,  COE  shall  suhxnit  the  proposed  Testing  Plans, 
together  with  the  SHPO's  aarments,  to  the  Council  pursuant  to  Stipulation  6 
(DISPUTES)  below. 
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3.  EVALUATION:  Once  the  testing  progtaiii/  if  deemed  necessary,  is  completed,  OOE 
shall,  in  consultation  with  the  SHPO,  apply  the  Ifetional  Register  criteria  to 
determine  if  any  or  all  of  the  sites  are  eligible  for  listing  in  the  Ifetional 
Register.  Should  both  the  COE  and  the  SHPO  determine  that  any  of  the  sites  are 
eligible,  the  site  or  sites  shall  be  deemed  eligible  for  the  purposes  of  this 
Agreement.  Should  the  COE  and  the  SHPO  disagree  that  some  or  any  of  the  sites 
are  eligible,  the  COE  shall  submit  documentation  to  tha  Keeper  of  tha  Register 
for  a  formal  determination  of  eligibility.  Shiould  COE  and  tha  SHPO  agree  that  a 
site  or  sites  are  not  eligible,  such  concurrence  shall  be,  for  tha  purposes  of 
this  Agreement,  deemed  conclusive  that  tha  site  or  sites  are  not  eligible  and 
need  not  be  tha  subject  of  furthar  consultation. 

4.  TREAIMENT  PLAN  AND  DATA  RECOVERY:  Should  a  site,  or  sites,  be  determined 

eligible  for  listing  in  tha  hfetional  Register,  a  Treatment  Plan  (TP)  shall  be 
developed  to  avoid,  mitigate  or  negate  tha  adverse  effects  of  tha  undertaking.  A 
Research  Design  (RD)  guiding  a  data  recovery  program  shall  ha  developed  in 
consultation  with  tha  SHPO  for  affected  historic  properties  significant  under 
criterion  d  of  36  CFR  60.4.  The  TP  and  tha  RD  shall  ha  consistent  with  tha 

Handloook  and  Standards.  Tha  final  TP  and  RD  shall  ha  sulamitted  to  tha  SHPO  for 

review  and  ooimant.  Tha  SHPO  shall  respond  to  COE  within  30  days  of  receipt  of 
full  documentation.  Failure  of  tha  SHPO  to  respond  shall  not  prohibit  COE  from 
authorizing  implementation  of  tha  TP  or  RD.  Should  tha  SHPO  have  objections  to 
eithar  tha  TP  or  tha  RD,  COE  shall  consult  with  tha  SHPO  to  remove  those 

objections.  Should  those  consultations  fail  to  remove  the  objections,  CCE  shall 
suhxnit  tha  proposed  TP  and/or  RO,  togethar  with  tha  SHPO' s  corments,  to  tha 
Council  for  review  pursuant  to  Stipulation  6  below. 

5.  REPORTS:  Reports  shall  ta  prepared  on  tha  results  of  all  archeological  and 
historical  investigations  relating  to  this  project.  Copies  of  all  reports  shall 
ta  submitted  to  the  SHPO,  tha  Council,  and,  upon  reqiast,  to  other  interested 
parties. 

6.  DISPOTES:  Shauld  a  dispute  arise  between  tha  SHPO  and  COE  over  aspects  of 

eithar  a  Testing  Plan,  Treatment  Plan  or  a  RD  that  cannot  be  resolved  thirough 
furthar  consultation  between  tha  parties,  COE  shall  submit  the  disputed  document, 
togethar  with  SHPO's  comiants,  to  tha  Council.  Within  30  days  after  receipt  of 
all  pertinent  documentation,  tha  Council’s  Executive  Director  will  eithar: 

a.  refer  tha  matter  to  tha  Chairman  of  tha  Council  pursiant  to  36  CFR  Part 
800.6(b) (7) ;  or 

b.  provide  COE  with  recotmandations,  whiich  COE  shall  take  into  account  in 
revising  tha  disputed  plan. 

7.  TREATMENT  OP  HUMAN  SKELETAL  REMAINS:  COE  shall  ensure  that  a  plan  is 

developed  for  tha  treatment  of  hvunan  steletal  reitains.  Tha  plan  shall  be 
developed  in  consultation  with  tha  SHPO  and  tha  representatives  from  tha  local 
hfetive  American  group  (Tha  Tohiono  O'Otam  Trifca  of  Arizona).  Shiould  tha  parties 
fail  to  agree  upon  a  plan,  COE  shall  sukxnit  full  documentation  of  tha  proposed 
plan,  togethar  with  any  comrants  or  objections  from  any  of  tha  parties,  to  tha 
Council  pursuant  bo  Stipulation  6  above. 
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8.  DISCOVERY  SITUATIONS:  Any  previously  unidentified  archeological  matarials 

discovered  after  construction  has  begun  stell  be  dealt  with  in  accordance  with  36 
CFR  800  I^rt  800/  and  with  33  CFR  Part  325  Appendix  C  as  proposed  April  3/  1980. 

Execution  of  this  Prograiinatic  Agreement  evidences  tfat  COE  has  afforded  the 
Ooincil  a  reasonable  opportunity  to  comment  on  the  undertaking  and  its  effect  on 
historic  properties  and  that  COE  has  taken  into  account  the  effects  of  this 
iridertaking  on  historic  properties. 


CONSULTING  PARTIES 


U.S.  Army  Corps  of  Engineers  (:iate) 


Arizona  State  Historic  (da te) 

Preservation  Officer 


ACCEPTED: 


Advisory  Council  on 
Historic  Preservation 


(date) 


APPKNDTX  r 
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THE  EVALUATION  OF  THE  EFFECTS 
OF  THE  DISCHARGE  OF  DREDGED  OR  FILL  MATERIAL 
INTO  THE  WATERS  OF  THE  UNITED  STATES 


I.  I NTRODUCT ION .  The  following  evaliBtion  is  provided  in  accordance 
with  Section  404  (b)(1)  of  the  Federal  Vfeter  Pollution  Control  Act 
Amendments  of  1972  (Public  law  92-500)  as  amended  by  the  Clean  Water 
Act  of  1977  (Public  Law  95-217).  Its  intent  is  to  succinctly  state 
and  evaluate  infornation  regarding  the  effects  of  discharge  of  dredged 
or  fill  naterial  into  the  waters  of  the  U.  S.  As  such/  it  is  not 
meant  to  stand  alone  and  relies  heavily  upon  information  provided  in 
the  environmental  document  to  which  it  is  attached. 


II.  PROJECT  DESCRIPTION. 

A.  Location:  The  project  is  located  along  Nogales  Whsh  in 

extreme  southern  Arizona  in  the  County  of  Santa  Cruz.  See  paragraph 
1.1  in  the  EA. 

B.  General  Description:  The  project  is  generally  described  in 

section  4  of  tte  attached  EA.  Briefly/  the  project  entails  the 
construction  of  two  lateral  collector  channels  (LCC)  oii  the  U.S.  side 
of  the  international  border  to  capture  overland  sheet  flow  entering 
from  Mexico  and  direct  it  into  the  two  existing  underground  covered 
channels.  Al.so,  the  project  entails  the  construction  of  a  flood 
control  ctennel  around  the  Chula  Vista  subdivision  just  north  of  ttie 
city  of  Nogales.  The  project  also  includes  a  flood  warning  system  and 
a  recreation  plan. 

C.  Authority  and  Purpose:  The  project  authority  and  purpose  is 
documented  in  Sections  2  and  3  of  the  attacted  EA.  Frequent  flooding 
of  the  downtown  portion  of  Nogales/  Arizona  and  of  the  Chula  Vista 
subdivision  have  resulted  from  increased  urbanization  of  the  watershed 
especially  those  portions  located  in  Mexico.  This  study  was 
authorized  by  Flood  Control  Act  of  1938. 

D.  General  Description  of  Dredged  or  Fill  Material:  A 

description  of  the  dredged  or  fill  ma terial  Is  in  Section  4  of  the 
attached  EA.  Briefly/  the  LCC's  are  entrenched  concrete  channels 
directing  flows  into  concrete  pipes  attached  to  the  two  existing 
underground  concrete  channels.  The  CVC  runs  along  tiie  south  and  east 
side  of  the  Chula  Vista  subiivision.  The  first  692  feet  consists  of  a 
trapezoidal  channel  with  a  levee  on  ttie  north  side.  Both  the  channel 
and  levee  are  armored  with  grouted  stone.  The  next  1/428  feet  of  the 
CVC  consists  of  a  rectangular  concrete  channel  which  then  ties  into 
450  foot  long  grouted  stone  energy  dissipating  outlet  structure  with  a 
trapezoidal  cross  section.  following  the  energy  dissif»tor/  the 
channel  consists  of  an  800  foot  long  trapezoidal  unlined  channel 
daylighting  to  the  natural  channel. 

E.  Description  of  the  Propoaad  Discharge  Site:  The  LCC's  will 
be  construe  ted  In  a  heavily  urbanize<3  area  along  the  international 
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border  l^etween  Nogales/  Arizona  and  Nogales/  Sonora.  They  will  no  I:  l« 
placed  in  any  water  body.  The  north-south  trending  portion  of  tte  CVC 
will  be  constructed  along  the  natural  same  alignment  of  Ifogales  iiish 
for  a  distance  of  approx iirately  2,700  feet  upstream  of  the  confluence 
with  Potrero  Creek.  The  692-foot  east-west  trending  section  will 
begin  a  Potrero  Creek  just  south  of  the  Pete  Kitcten/Chula  Visti 
community  and  run  across  a  grazed  pasture  to  fJogales  Wash.  The  excess 
fill  material  will  not  be  disposed  of  in  any  waterbody.  Approx invatsly 
127,000  culaic  yards  of  excess  fill  nvaterial  will  be  disposed  of  at  a 
horse  ranch  (location  shown  in  figure  1  of  the  attached  EA) .  Thus  tte 
remainder  of  this  evaluation  concentrates  only  on  the  north-south 
trending  portion  of  tte  CVC. 


III.  FACT(JAL  DETERM  I  NAT  lOf^. 

A.  Disposal  Site  Ptiysical  Substrate  Detarminatiions: 


1.  Substrate  Elevation  and  Slope: 

Tiapact:  _ ^'s'/A  _ _ INSIC,NI?.  _ SIGh’IF. 

All  irelge  and  fill  along  i'iogales  l-Jash  -ast  of  t:ie  Ctiul  i  '.'..■.la 
sulxli'/ision  is  located  very  clo.se  to  the  n.atural  alignment. 
tte  project,  future  conditions  would  entail  continuel  high  ■-a  - 

laank  erosion  with  major  changes  to  tte  physica''  .substr.a  h  • 
are,  a . 


ted  i'TCia  t  'IX'P'' • 


Inipac  t : 

N/A  X  ir^siCMiF.  .hi;:. 

Phil 

materials 

:na  te'' in 
wi ! :  oo 

1  will  te  liooiifed  I't.ine  o'  cont 
t  releos  '  i  ac  onip;  i  c’ o-.i  i  i 

I  1  ' 

1.  Dr. 

ed:it:,i 'P'j  11  ‘-'ll  te' i ;  r'l.  V  it : 

'mtoic  t: 

A  h/A  ixsiC'rF.  .•lot:-:' 

Pill 

m  a  te '  i  a 

1  wi  !  1  n  >1  i.a.'v  ?  is  it  I  .^1 

:ti.. 

stone.  Fill  rva‘:ar  La  Is  plac->ii  •  i  trie  1  nx*-:'  porri',n  ,f 

expeotel  to  ircve  as  ttey  wi’l  i>--  p!  k'o  i  do'.v'nstnvun  if  f  .  : 

1  issipa  t  or  . 

4.  Dfiysical  Effects  on  tentlaos  haurlal,  ciainj.t'.;  ■ 
se(i  imaia  t  type ,  oonpo s  i,  t  i  on  ,  e  to .  1 : 

Impact: _ ^tl/A  _X _ S^gNIF. 

Benthic  life  is  riot  expected  l  suffer  a  ijn  i  Eic.an  •  itroi'i  ■  i,. 

existiiag  condition.s  incl  udes  .coiatinixously  (le.avily  poll  J-'.i  r 

flowing  fro.m  texico.  Dow  flows  ranii  occaaion.al  absence  ,1  rir.,'.'  lioi 
c<on  t- Lbute.s  I  ■>  a  very  limited  locnthie  ctoiimaun  i  ty . 
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5.  Actions  taken  to  Minimize  Impacts 

Needed?:  X  YES  NO.  If  Needed/  'faken:  X  YES  NO 

Due  to  high  groundwater/  construction  will  proceed  along  the  CVC 
from  upstream  to  downstream  in  order  to  allow  dewatering  of 
construction  areas.  Also,  perennial  Nogales  W&sh  flows  and  nominal 
flood  flows  would  be  diverted  to  one  side  of  the  channel  with 
temporary  levees  during  construction  of  the  invert  and  walls  on  the 
opposite  side.  These  measures  will  reduce  the  amount  of  loose  fill, 
unterdened  concrete  and  other  construction  materials  from  entering  the 
flows  and  being  carried  to  downstream  areas, 

B.  Effect  oti  tfatar  Circulation/  Fluctuation,  and  Salinity 
De  termina  tions: 


1.  Effect  on  Whter.  The  following  potential  impacts  were 
considered: 


a . 

1  in  i  ty 

X  N/A 

INSIGNIF. 

SIGNIF. 

b. 

Water  Chemistry 
(pH,  etc.)  X  N/A 

INSIGNIF. 

SIGNIF. 

c. 

Clarity 

N/A  X 

INSIGNIF. 

SIGNIF, 

d. 

Color 

N/A  X 

INSIGNIF. 

SIGNIF. 

e. 

Odor 

X  N/A 

INSIGNIF. 

SIGNIF. 

f. 

Taste 

X  N/A 

INSIGNIF. 

SIGNIF, 

<3- 

Dissolved 

gas  levels  X  N/A 

INSIGNIF. 

SIGNIF. 

h. 

Nutrients 

X  N/A 

INSIGNIF. 

SIGNIF. 

1 . 

Eutrophication  X  N/A 

INSIGNIF. 

SIGNIF. 

j- 

Otliers 

X  N/A 

INSIGNIF. 

SIGNIF. 

Clarity  and  color  ctaracteristics  of  the  Nogales  Whsh  flows  trey 
be  temporarily  altered  by  tlie  construction  activities,  itowever,  these 
impacts  are  considered  minor  and  short  term. 

2.  Effect  on  Current  Patterns  and  Circulation.  The 
potential  of  discharge  or  fill  on  the  following  conditions  wsera 
evalratevd: 

a.  Current  Pattern  and  Flow 

N/A  X  TNSIGNIF.  SIGNIF. 


b.  Velocity 

N/A  X  INSIGNIF.  SIGNIF. 


c.  Stratification 

N/A  X  INSIGNIF.  SIGNIF. 


d.  Hydrology  Regime 

N/A  X  INSIGNIF.  SIGNIF. 
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3.  Effect  on  Nornal  Ifeter  Level  Fluctuations.  Tlis 
potential  of  discharge  of  fill  on  the  following  were  evaluated: 

a.  Tide  _X_N/A _ ^INSIGNIF. _ SIGNIF. 

b.  River  Stage  X  N/A _ ^TNSIGNIF. _ SIGNIF. 

C.  Suspended  Rarticulate/Turbidity  Determinations  at  the 
Disposal  Site: 


1.  Expected  Change  in  Suspended  E^rticulate  and  Turbidity 
levels  in  Vicinity  of  Disposal  Site: 

Impact:  _ N/A  X  INSIGNIF. _ SIGNIF. 


All  turbidity  and  suspended  particulate  impacts  are  expected  to 
be  minor  and  short  term  during  construction. 

2.  Effects  (degree  and  duration)  on  Chemical  and  Physical 
Properties  of  the  Vfeter  Column: 


a . 

Light  Penetration 

N/A  X 

INSIGNIF. 

_ SIC^JIF. 

b. 

Dissolved  Oxygen 

_X_N/A _ 

INSIGNIF. 

_ SIGNIF. 

c. 

Toxic  Metals 

&  Organic 

_X_N/A _ 

_INSIGNIF._ 

_ ^SIGNIF. 

d. 

Pathogen 

_X_N/A _ 

INSIGNIF. 

_ SIGNIF. 

e. 

Esthetics 

N/A  X 

INSIGNIF. 

SIGNIF. 

3.  Effects  of  Turbidity  on  Biota:  The  following  effects 

of  turbidity  on  biota  were  evaluated: 

a.  PriiTBry  Productivity 

_X _ N/A _ ^INSIGNIF. _ SIGNIF. 

b.  Suspension/Filter  Feeders 

_ N/A  X  INSIGNIF.  SIGNIF. 


c.  Sight  feeders 

N/A  X  INSIGNIF.  SIGtJIF. 


D.  Otan taminan t  Determination: 
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The  following  infornation  has  been  considered  in  evaliBting 
the  biological  availability  of  possible  contaminants  in  dredged  or 
fill  rtatarial. 

1.  Physical  cliaracteristics. 

2.  Hydrography  in  relation  to  known  or  anticipated  source 
of  contaminants. 

An  eval'-Btion  of  the  appropriate  infornation  above  indicates  that 
there  is  reason  to  believe  the  proposed  dredge  or  fill  material  is  not 
a  carrier  of  contaminants,  or  that  levels  of  contaminants  are 
substantively  similar  at  extraction  and  disposal  sites  and  not  likely 
to  be  constraints.  The  material  meets  the  testing  exclusion  criteria. 

YES  X  NO 


Impact:  X  N/A _ ^INSIGNIF. _ SIOIIF. 


E.  Effect  on  Aquatic  Eoosystem  and  Organism  Determinations: 
The  Following  ecosystem  effects  were  evalia  ted: 


1 

On  Plankton 

_X_N/A 

INSIGNIF. 

_ ^SIGNIF. 

2 

On  Benthos 

N/A  X 

_INSIGNIF. 

_ ^SIGNIF. 

3. 

On  Nekton 

_X_N/A _ 

_INSIGNIF, 

_ ^SIGNIF. 

4. 

Pood  liJeb 

N/A  X 

_INSIGNIF._ 

_ SIGNIF. 

5. 

Sensitive  Habitats: 

a.  Sanctiaries,  refuges 
X  N/A 

INSIGNIF. 

_ ^SIGNIF. 

b.  Vtetlands 

X  N/A 

INSIGNIF. 

SIGNIF. 

c .  Mud  f La  ts 

X  N/A 

INSIGNIF. 

SIGNIF. 

d.  Eelgrass 

beds 

X  N/A 

INSIGNIF. 

SIGNIF. 

e.  Riffle  and  Pool  Complexes 

N/A  X  INSIGNIF. 

_ SIGNIF. 

6. 

Threa  tened  s 

.  EYidangered  Species 

X  N/A  INSia^IF. 

SIGNIF. 

7. 

Other  Wildlife  (grunion 
X  N/A 

/trout) 

INSIGNIF. 

SIGNIF. 
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F.  Propoaad  Disposal  Site  Detarminations;  Is  the  mixing  zoiie 
for  each  dispo®!  site  confined  to  the  snellest  practicable  zone? 

X  YES  _ ^ 

G.  Determination  of  Cumulative  Effects  of  Disposal  or  Fill  on 
the  AqiBtic  Ecosystem: 

Impacts:  _ N/A_X  INSIGNIF. _ SICS^IF. 


Much  of  Nogales  Whsh  is  in  a  natural  state.  Development  along 
the  Vfash  has  progressed  very  slowly  over  the  years.  Thus,  cumulative 
effects  are  considered  to  be  insignificant. 

H.  Determination  of  Indirect  Effects  of  Disposal  or  Fill  on  the 
Aqmtic  Eoosystem: 


Impacts:  _ N/A  X  INSIGNIF. _ SIGNIF. 


Indirect  effects  on  the  aquatic  ecosystems  of  Potrero  Creek  and 
Nogales  Wbsh  will  be  avoided  as  the  mitigation  plan  proposes  to  secure 
from  future  development  those  unclannelized  portions  of  Potrero  Creek 
to  a  width  of  at  least  30  feet  on  each  si>de  of  the  creek. 


IV.  FINDING  OF  COMPLIANCE. 


A  review  of  the  proposed  project  indicates  that: 


a.  The  discharge  represents  the  least  environmentally 
damaging  practicable  alternative  and  if  in  a  special  aquatic  site,  the 
activity  associated  with  the  discharge  must  have  direct  access  or 
proximity  to,  or  be  locate<i  in  tine  aqiatic  ecosystem  to  fulfill  its 
loasic  purpose 


X  YES  NO 


b.  The  activity  does  not  appear  to:  1)  violate 
applicable  state  water  quality  standards  or  effluent  standards 
prohibited  urnler  Section  307  of  the  CWA;  2)  jeopardize  ttie  existence 
of  Federally  listed  endangered  or  tlire«atened  species  or  their  habitat: 
and  3)  violate  requirements  of  any  Federally  designated  marine 
sanctuary. 
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X  YES 


NOl 


c.  The  activity  will  not  cause  or  contribute  to 
significant  degradation  of  waters  of  the  U.S.  including  adverse 
effects  on  hunan  tealth/  life  stages  of  organisms  dependent  on  the 
aqmtic  ecosystem/  ecosystem  diversity/  productivity  and  stability/ 
and  recreational/  aesthetic/  and  economic  values; 


X  YES  NOl 


•  d.  Appropriate  and  practicable  steps  have  been  taken 

to  minimize  potential  adverse  impacts  of  the  disctarge  on  the  aquatic 
ecosystem. 

X  YES  NO 


Cn  the  Basis  of  the  Guidelines/  the  Proposed  Disposal  3ite(s)  for 
ttae  Discharge  of  Dredged  or  Fill  Material  (specify  which)  is  (select 
one) ; 

_  (1)  Specified  as  complying  with  the  requirements  of  these 

guidelines;  or/ 

X  (2)  Specified  as  conplying  with  the  requirements  of  these 

guidelines/  with  the  inclusion  of  appropriate  and 
practical  conditions  to  minimize  pollution  or  adverse 
effects  on  the  aquatic  ecosystem;or/ 

_  (3)  Specified  as  failing  to  confply  with  the  requirements  of 

these  guidelines. 

Prepared  by:  David  Gastanon 
Name 

Geographer 

Position 

to te:  August  7,  1987 


1  A  negative  response  indicates  that  the  proposed  project  cioes 
not  comply  with  the  guidelines. 
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APPENDIX  F 


RESPOKSE  TO  COMMENTS 
ON  THE 

DRAFT  ENVIRONMENTAL  ASSESSMENT 


ARIZONA 

STATE 

PARKS 


BOO  W.  WASHINGTON 
SUITE  41S 
PHOENIX.  ARIZONA  85007 
TEUPHONE  602-2SS-4174 


EVAN  MECHAM 

OOVEMNOR 


STATE  PARKS 
BOARD  MEMBERS 


ELIZABETH  A.  DRAKE 

CH*III>UN 

PHOENIX 


DUANE  MILLER 

VICE  CHAIRMAN 
SEOONA 


JONI  BOSH 

SECRETARY 

PHOENIX 


WILLIAM  G.  ROE 

TUCSON 


REESE  G.  woe  JLING 

TUCSON 


RONALD  PIES 
TEHRE 


M.  JEAN  HASSELL 
state  land  COMMISSIONER 


August  19. 1987 


Dr.  Nedenia  Kennedy 
Staff  Archaeologist 
Environmental  Branch 
U.S.  Army  Corps  of  Engineers 
Los  Angeles  District 
300  N.  Los  Angeles  Street 
P.O.Box  2711 

Los  Angeles,  CA  90053-2325 

Re;  Nogales  Wash  and  Potrero  Creek  Proposed  MOA,  DOD-CORPS 
Dear  Dr.  Kennedy: 

We  have  reviewed  the  draft  Memorandum  of  Agreement  (MOA)  prepared  for 
the  proposed  implementation  of  a  flood  control  project  located  at  Nogales, 
Arizona  along  Potrero  Creek  and  Nogales  Wash.  In  general,  the  draft 
agreement  looks  very  good.  We  have  only  two  comments: 

1 .  The  evaluation  of  National  Register  eligibility  for  sites  located  during  the 
survey  should  be  conducted  prior  to  testing,  if  possible.  Following  stipulation 
#1  there  should  be  a  statement  that  notes  that  all  historic  and  prehistoric 
archaeological  sites  located  during  the  survey  will  be  evaluated  for  their 
National  Register  eligiblity,  if  possible.  If  such  a  determination  is  not 
possible,  a  program  for  systematic  testing  will  be  conducted. 

2.  If  there  is  agreement  between  the  Corps  and  thi.s  office,  ihe  MOA  need  only 
be  signed  by  two  parties,  pursuant  to  36  CFR  Pari  800.  The  MOA  should  be 
submitted  to  the  Council  for  their  review  but  they  need  not  be  a  signator 
unless  the  Corps,  SHPO  or  Council  request  it. 

We  appreciate  your  continued  cooperation  with  this  office.  If  you  have  any 
questions,  please  contact  me. 

Sincerely. 


Shereen  Lerner  Ph.  D. 

State  Historic  Preservation  Officer 


KENMETII  C.  TSAVOuS 

EXECUTIVE  DIRECTOR 

COURTLAND  NELSON 

DEPUTY  DIRECTOR 

F-l 


■»  ni  ..-e*  riTee  ocroc iTio.tt,  trcHir  fciiTi io».  aocic 


ARIZONA  DEPARTMENT  OF  ENVIRONMENTAL  QUALITY 


EVAN  mecham.  governor 
GERALD  H.  TELETZKE.  PH  D..  DIRECTOR 


December  10,  1987 


Mr.  Tadahiko  Ono 
Colonel,  Corps  of  Engineers 
Water  Resources  Branch 
P.  O,  Box  2711 

Los  Angeles,  California  90053 


Dear  Sir; 

Thank  you  for  the  opportunity  to  comment  on  the  "Draft 
Feasibility  Report  and  Draft  Environmental  Assessment  tor  the 
proposed  Nogales  Wash  and  Tributaries  Nogales,  Arizona"  (Arizona 
State  Clearinghouse  #87800059). 

Construction  activities  in  stream  beds  shouli  be  conducted  in 
compliance  with  the  States  "Policy  on  Construction  and  Related  3 
Activities  in  Water"  (copy  attached). 

Dangerous  biological  contaminants  have  been  documented  in  Nogales 
Wash  near  the  International  Boundary.  Any  downstream 

recreational  developments  should  address  potential  pathways  for 
waterborne  and  vectorborne  disease  transmission. 

If  you  have  any  question  on  these  comments,  please  contact  Ed 
Swanson  at  392-40443. 


Sincerely, 


>92 


Susan  Monroe,  Planner 
Office  of  Planning  & 
Program  Development 


cc:  Arizona  State  Clearinghouse 

Ed  Swanson 


The  Deparimeni  of  Environmeniol  Quality  is  An  Equal  Opponumiy  Affirmative  Action  Employer 
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2005  North  Central  Avenue 


Central  Palm  Plaza  Building 


Phoenix,  Arizona  85004 


ADOPTlD  APPIL  13,  lS/7  3Y  THE 
WATER  OUALITY  CONTROL  CO'JNCIL 


-AiuzoNA  DEPAmrssrr  of  health  sehvceces 

ENVIROMMEfTTAL  HEAiLTH  SERVICES 
BUREAU  OF  \'JATER  QUALITV  CONTROL 

POLICY  ON 

C0r:STRUCT10N  AND  RELATED  ACmTTIES  IN  V'PYTER 


Appropriate  items  as  listed  below  should  be  included  in  specifications  for  con¬ 
struction  and  related  activities  in  waterways.  Adherence  to  the  cited  procedures 
should  assure  ocmpliance  vrith  Water  Quality  Standards  for  Surface  Waters,  R9-21. 
Specifications  should  require  the  person  responsible  for  the  activity  to  sulrrvit  a 
program  for  effective  control  of  water  pollution  to  the  person  in  charge  of  the 
project  vtiich  includes  procedures  for  protecting  water  frcm  pollution  with  fuels, 
oils,  bitumens,  calcium  chloride  and  other  harmful  materials,  and  for  conducting 
and  scheduling  operations  so  as  to  avoid  or  minimize  muddying  and  silting  of  the 
water. 

Specific  procedures  for  preventing  water  pollution  may  include: 

1.  Provision  for  terporary  pollution  control  measures  including  dikes, 
basins,  ditches  and  application  of  straw  and  seed. 

2.  Eirosion  control  measures  including  minimizing  clearing  and  grubbing 
and  limiting  exposure  of  erodable  surface  to  750,000  square  feet 
for  each  location. 

3.  Construction  of  footings  in  water  by  sheet  pile  cofferdam  rrethod 
cind  pimping  water  from  within  the  dim  to  settling  ponds  before 
returning  it  to  the  water. 

4.  Iso-ztion  of  the  oonstruction  area  by  sand  dikes. 

5.  Erection  of  barriers,  covers,  shields  and  other  protective  devices 
as  necessary  to  prevent  any  construction  materials,  equipnent  or 
oontaminants  frcm  falling  or  being  thrown  into  the  water. 

6.  Construction  of  drainage  facilities  to  control  erosion  and 
sedimentation. 

7.  Provision  of  an  adequate  means,  such  as  a  bypass  channel,'  to  carry 
a  stream  free  from  mud  and  silt  around  operatio.ns  to  remove 
r^terial  frcm  be.neath  a  flowing  stream. 

A  requirement  for  transportation  of  materials  across  live  streams 
to  be  conducted  without  muddying  the  stream,  mechanized  equiprent 
should  not  be  operated  in  stream  channels  of  live  streams  except  as 
may  be  necessary  to  construct  crossings  or  barriers  cind  fills  at 
channel  changes. 


8. 


POUa'  ON  CONSTRUCTION  AIT)  KZIATEO  ACTIVITIES  IN  VC\TER 
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9.  A  requirement  for  wash  water  from  aggregate  washing  or  ot-.er  cc-er- 
ations  containing  mud  or  silt  to  be  treated  by  filtration  or  reten¬ 
tion  in  a  settling  pond,  or  ponds,  adequate  to  prevent  muddy  water 
from  entering  live  streams. 


10.  A  requireT^t  for  oily  or  greasy  substances  originating' fror,  tne 
contractor's  operations  not  be  placed  where  they  will  later  enter 
a  live  stream. 


11.  Provisions  for  Portland  cement  or  fresh  Portland  cement  concrete 
not  to  be  allov^ed  to  enter  flon.ng  water  of  streams. 

12.  A  requirement  to  return  the  flew  of  streams  as  nearly  as  possiole 
to  a  meandering  thread  without  creating  a  possible  future  baric 
erosion  problem  when  operations  are  ccnpleted. 

13.  A  requireme.nt  that  irateriaJ.  derived  frat  roadway  work  should  not 
be  deposited  in  a  live  stream  channel  where  it  could  be  washed 
away  by  high  stream  flows. 

-  *  *  •  ^ 

The  person  responsible  for  the  activity  should  be  required  to  monitor  for  tur¬ 
bidity  every  day  in  which  there  is  a  disturbance  of  the  bed  of  the  waterway. 
Monitoring  should  be  performed  not  greater  than  one  and  one-half  miles  downstrea.m 
frem  the  construction  or  related  operations  and  weekly  reports  of  turbidif./  mea¬ 
surements  should  be  reported  to  the  water  quality  control  agency. 
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ARIZONA  GAME  A  FISH  DEPARTMENT 

942-3000 

December  16,  1987 


Colonel  Tadahiko  Ono,  District  Engineer 
U.  S.  Army  Corps  of  Engineers 
LOS  Angeles  District 
P.  O.  Box  2711 

LOS  Angeles,  California  90053-2325 

Attni  Mr.  Paul  Balkey,  Water  Resources  Branch 

Dear  Colonel  Ono; 

Re:  Nogales  Wash  and  Tributaries 
Draft  Feasibility  Report  and 
Environmental  Assessment 

The  Arizona  Game  and  Fish  Department  has  reviewed  the  above- 
referenced  document,  and  has  found  that  it  accurately  and 
adequately  describes  the  project  and  its  impacts  on  biotic 
resources. 

However,  we  strongly  recommend  including  an  additional  wetland  in 
section  4.3,  subsection  1,  page  9  ,  of  the  draft  EA.  The  wetland 
is  located  between  1-19  and  U.S.  89,  in  association  with  Portrero 
Creek,  and  should  be  acquired  as  mitigation  for  this  project. 
This  wetland  provides  nesting  habitat  for  the  black-bellied 
whistling  duck  (Dendrocygna  autumnalis  fulgens)  ,  an  Arizona  Group 
4  threatened  native  wildlife  species. 

Thank  you  for  the  opportunity  to  review  and  comment  on  this 
document . 


Habitat  Evaluation  Coordinator 
Planning  and  Evaluation  Branch 


RKW:11 

cc:  Sam  Spiller,  Field  Supervisor,  USFWS,  Phoenix  ES  Office 
Tom  Spalding,  Supervisor,  Tucson  Regional  Office 
Bruce  Palmer,  Nongame  Habitat  Specialist 


Aa  1404!  Oopor^tfndy  Agency 


UNITED  STATES 

DEPARTMENT  OF  THE  INTERIOR 

nSH  AND  WILDLIFE  SERVICE 

ECOLOGICAL  SERVICES 
3616  W.  Thomas,  Suite  6 
Phoenix,  Arizona  85019 

December  18,  1987 


Colonel  Tadahiko  Ono 
District  Engineer 

ATTN;  Paul  Blakey,  Water  Resources  Branch 
U.S.  Army  Corns  of  Engineers 
P.  0.  Box  2711 
Los  Angeles,  CA  90053-2325 

Dear  Colonel  Ono: 

This  responds  to  your  request  for  comments  on  the  draft  Feasibility  Report 
and  draft  Environmental  Assessment  for  the  proposed  Nogales  Wash  and 
Tributaries,  Nogales,  Arizona  flood  control  project.  The  Fish  and  Wildlife 
Service  has  reviewed  the  subject  draft  documents  and  would  like  to  offer 
the  following  comments  for  your  consideration.  ' 

General  Comments 


Overall  we  believe  that  the  documents  are  complete  and  adequately  address 
the  issues  involved  with  this  flood  control  project. 

The  mitigation  plan  presented  in  the  documents  would  fully  mitigate  for  the 
project  related  losses  in  riparian  areas.  It  includes  both  vegetative 
enhancement  and  acquisition  of  existing  habitats  to  provide  mitigation 
areas.  Additional  high  value  wetland  and  riparian  habitats  occur  within 
the  drainage  basin  that  may  be  useful  for  any  further  consideration  given 
to  mitigation,  especially  if  the  present  mitigation  plan  is  reviewed  for 
potential  modification.  An  example  of  these  areas  would  be  tl^e  wetland 
located  on  Potrero  Creek,  upstream  of  the  project  area  near  Interstate  19. 


More  information  concerning  the  aesthetic  treatment  along  the  Chula  Vista 
Channels  (CVC)  should  be  presented  in  the  documents.  The  feasibility 
report  states  that  an  easement  of  10- feet  per  side  of  a  project  is  usually 
acquired.  The  placement  of  10-foot  paved  maintenance  roads  on  either  side 
of  the  Chula  Vista-Nogales  Wash  Channel  (pages  5-14)  may  preclude  the 
placement  of  riparian  vegetation  in  the  area  except  in  the  1-tree  thick 
screen.  Please  elaborate  on  the  actual  width  and  length  of  these  planting 
areas. 

We  recommend  that  as  part  of  the  mitigation  package,  a  set  of  specific 
management  directions  be  developed  for  the  riparian  mitigation  areas. 

These  should  address  watering,  planting  of  replacement  vegetation,  pruning 
and  trimming,  use  of  herbicides  and  other  related  information.  We  believe 
that  a  monitoring  plan  would  be  necessary  to  ensure  that  trees  were  planted 
and  survive.  Plans  for  replacement  of  failed  plantings  would  also  be 
essential. 
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Specific  Comments 

Page  2-1,  Section  A,  2nd  paragraph  -  Perhaps  a  figure  showing  the  stream 
nomenclature  to  be  used  would  clarify  this  paragraph. 

Page  3-16,  Table  14  -  Add  "portion"  to  "Max.  supply  in  the  U.S. _ 

of  the  study  area." 

Page  4-31  -  The  last  sentence  on  page  4-31  to  page  4-32  appears  to  be 
inappropriate . 

Page  5-5, 5-6,  Table  23  -  Further  discussion  is  needed  in  the  text  of 

the  feasibility  report  concerning  the  20-25  acres  of  land  that  would 
be  removed  from  the  floodplain  subject  to  development. 

Page  5-14  -  Dewatering  the  construction  area  should  not  effect  adjacent 
riparian  areas. 


Page  EA-7  -  Techniques  developed  by  the  Soil  Conservation  Service  for  pole  9 

planting  in  Arizona  should  be  considered. 

Page  EA-13,  Section  6.1  -  Please  clarify  the  status  of  riparian  resources  10 

on  the  disposal  site. 

Page  EA-21  -  Will  the  right-of-way  be  planted  to  be  cottonwood-willow  and  n 

mesquite,  or  only  cottonwood- willow? 

Page  EA-26,  Section  7,5.2  -  The  affect  of  lowering  the  ground  water  12 

on  riparian  vegetation  needs  to  be  addressed. 

Page  HEP-13  -  If  the  lands  identified  for  mitigation  would  cost  more  than 
$1, 000/acre,  would  they  still  be  acquired,  or  would  the  amount  of 
mitigation  land  purchased  be  reduced  to  maintain  stated  mitigation 
costs? 


Thank  you  for  the  opportunity  to  comment  on  these  documents.  If  we  may  be 
of  further  assistance,  please  contact  Ms.  Lesley  Fitzpatrick  or  me 
(Telephone:  602/261-4720). 


Sincerely , 


Sam  F.  Spiller 
Field  Supervisor 


cc:  Regional  Director,  Fish  and  Wildlife  Service,  Albuquerque,  New  Mexico 
(Fish  and  Wildlife  Enhancement) 

Director,  Arizona  Game  and  Fish  Department,  Phoenix,  Arizona 


OfnCB  OP  TMC  COMMISSIONER 
UMTSO  STATES  SECTION 


INTERNATIONAL  BOUNDARY  AND  WATER  COMMISSION 
UNITED  STATES  AND  MEXICO 

THE  COMMONS.  QUILOING  C.  SUITE  310 
41T1  NORTH  MESA 
EL  PASO.  TEXAS  79902 

DC:  2  -i  1937 


District  Snglnssr 
D.8.  Army  Corps  o£  ZoglneeTs 
AttBi  Mr.  Paul  Blakey 
Vatsr  Rasourca  Branch 
P.O.  Box  2711 

Los  AngalaSi  California  90053*2325 
Dear  Slri 

Va  have  ravlcved  the  Draft  Faaalblllty  Report  asd  Deaf t. Environmental 
Assassment  for  Che  Proposed  Nogalea  Wash  and  Tributaries t -Nogales,  Arizona 
Project.  Ve  have  no  objection  to  the  "Plan  Tentatively  Selected  for 
Implementloo?  Bovevar,  ve  will  have  to  dlecuss  the  plan  with  the  Mexican 
Section  to  obtain  permission  for  Installation  of  the  self  reporting  rain  snd 
stream  gagas  In  Mexico.  * 

The  report  is  very  comprehensive.  Bowever,  ve  feel  Chat  the  report  could  be 
made  more  readable  If  much  of  the  material  on  Che  Corps  planning  procedures 
vas  left  out.  At  the  aame  time,  ve  feel  that  more  detail  Is  needed  on  the 
economic  analysis.  We  presume  that  the  first  costs  were  converted  to  annual 
costs.  If  so  vhac  Interesc  rate  snd  period  of  tlsie  were  used.  Also,  more 
Information  on  the  flood  frequency  analysis  is  needed.  It  Is  not  clear  bov 
you  can  have  two  different  frequencies  for  Che  seise  flow.  In  addition,  it  Is 
noc  clear  as  Co  vhaC  would  happen  If  Che  Inlets  to  the  existing  covered 
channels  were  cleaned  out. 

As  sMnCloncd  In  Che  report  the  U.S.  Section  Is  working  with  the  City  of 
Nogales  on  the  enlargement  of  Che  Nogales  International  Wastewater  Treatment 
Plant.  However,  there  are  no  plans  to  enlarge  the  capacity  of  Che  present 
sever  line  from  Mexico. 

Attached  are  more  detailed  comments. 


Sincerely, 


Thomes  P,  Woocton 
Division  Engineer,  Planning 


Attachment  I 
As  Stated 
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Syllcbui 
Page  VI 

Paga  1-7 

Page  2-3 

Page  2-16 

Page  3-2 

Page 

Page  4-5 

Page  4-6 


DETAILED  COMMENTS  ON 
CORPS  OP  ENGINEER'S  DRAFT  FEASIBILITY 
REPORT  AND  ENVIRONMENTAL  ASSESSMENT 
NOGALES  WASH  AND  TRIBUTARIES.  NOGALES,  ARIZONA  PROJECT 


Delete  3rd  sentence  ''Potential  solutions..." 

LIST  OF  FIGURES,  Figure  14  should  be  shown  on  page  4-16  and  Figure 
15  on  page  4-17 

First  line  under  '^FEDERAL  delete  "Department  of  State"  and  insert 
"U.S.  Section" 

Last  paragraph,  revise  second  sentence  to  reach  "Dry  weather  flow 
is  fed  by  springs,  however,  some  sewage  contributes  to  the  flow  in 
the  wash  through  Nogales,  Sonora." 

Last  sentence  how  can  one  flow  have  two  frequences 

First  full  paragraph,  second  sentence  not  consistent  with  Table  8 
suggest  rewrite,  "About  74  percent  of  Che  present  day  population  is 
of  Spanish  heritage,  and  most  all  of  the  population  has  soma 
ability  with  the  Spanish  language." 

Second  paragraph  under  "2.  Hlatorical  Flood  Damages"  3rd  line 
delete  "significant".  We  are  not  aware  of  any  significant  damage 
to  Che  International  Waste  Water  Treatment  Plant. 

Last  paragraph  on  page  is  confusing  along  with  Tables  12A-12D.  A 
flow  should  have  the  same  frequency  whether  it  occurs  now  or  in  Che 
future.  The  damage  could  be  different  with  and  without  a  project. 

First  paragraph,  third  sentence  delete  "Federal  project  Cor  future 
without  a  project)"  and  insert  "action" 

D.  PLANS  BY  OTHERS,  first  paragraph,  last  sentence  revise  as 
follows,  "The  following  project  in  the  study  is  currently  under 
consideration" 

Suggest  2.  International  Waste  Water...  be  deleted  in  its 
entirety.  Although  the  U.S.  Section,  IBWC  is  working  with  the  City 
of  Nogales,  Arisons  on  expanding  the  capacity  of  Che  existing 
treatment  plant  it  would  not  impact  on  the  Corps  proposed  project. 
Only  a  portion  of  the  proposed  sice  shows  up  on  Fig.  4.  There  will 
be  no  increase  in  the  sise  of  "the  main  trunk  line"  from  Mexico. 

a.  First  iteration,  second  paragraph,  first  sentence.  It  is  not 
clear  in  Table  15  and  Che  text  if  the  construction  costa  were 
converted  to  annual  costs.  If  so  what  was  the  period  and  interest 
rata  used. 

b.  Second  iCeraction,  first  paragraph,  revise  Che  first  sentence 
Co  read  "In  December  1984,  Che  U.S,  Commissioner,  International 
Boundary  and  Water  Commission,  United  States  and  Mexico,  advised 
Che  Los  Angeles  District  Engineer  (D.E.)  that  Mexico  was  not 
interested  in  joining  in  a  study  of  lood  control  works  in  both 
countries." 

Second  paragraph  sasM  coonenC  as  under  First  iteracioo 

c.  Reconnaiaaance  phase  reconsendattons ,  first  paragraph  reference 
la  made  to  Table  17  and  Che  flood  waring  system  but  Table  17  docs 
not  show  Che  flood  warning  system. 


?«ge  4'-12  2.  FsatlblllCy  Phase,  fourth  paragraph  aee  coamencs  for  page  3-2 

Third  Hoe  from  bottom  change  "sownstream''  to  "dovmstream"  last 
aenCenee  is  incomplete. 


Page  4-19  Third  paragraph,  vhat  is  the  basis  for  future  conditions. 

Delete  last  sentence  on  page  as  it  is  repeated  on  next  page. 

Page  4-31  (2)  100-YZAK  CHULA  VISTA  CHANKELS 

First  paragraph,  fifth  line,  change  "condisered"  to  "considered" 
Second  paragraph,  fourth  line,  change  "Pacific  rail  lined"  to 
Pacific  Railway" 

Third  paragraph  1st  line  delete  "on"  Insert  "of"  delete  "amount  of" 

Page  4-32  First  line  -  delete 

(3)  20-YEAIl  CHULA  VISTA  CHAMNELB 

First  paragraph,  third  line  refers  to  Plates  10  and  II  there  are  no 
Plates  10  and  11. 


Page  4-40  C.  Alternative  3A 

First  paragraph,  last  line,  delete  one  of  the  "in"  a 

Page  4-41  d.  Alternative  3B 

First  paragraph,  third  line  change  illuaterates"  to  Illustrates" 


Following  Page  4-44  Figures  23,  24,  and  25  the  red  dot  for  Chula  Vista  and 
Firestone  Cardens  should  be  black. 


Page  5-1  a.  Lateral  collection  channels 

Second  paragraph,  sixth  line,  change  "four"  to  "three" 

Page  5-2  c.  Flood  warning  system 

Description  not  consistent  with  that  on  Page  4-32 
Figure  27,  replace  red  dot  for  Chula  Vista  with  block  dot 

Page  5-5  Table  23,  first  line  change  "floos"  to  "flood" 

Page  EA-17  6.5.3  Water  Quality 

Fifth  and  seventh  lines  change  "treatment"  to  "collecticn" 

There  it  no  treatment  in  Hogales,  Sonora  all  sewage  that  is 
collected  and  conveyed  to  the  International  boundary  is  treated 
the  International  Wastewater  Treatment  Plant 

Page  EA-18  Last  paragraph  fourth  line,  insert  "is"  after  "and" 

Page  EA-23  b.  Alternative  2 

Fourth  line,  change  "the"  to  "there" 


Page  EA-26  Last  paragraph,  second  sentence,  change  to  read  "The  sevage  flovL.  s, 
from  Mexico  is  expected  to  continue  unchanged  sftrr  the  project 
coDBtructad." 


Page  EA-35  p.  Executive  Order  12114.. 

fifth  line  insert  "U.S.  Section"  before  Internatioaal 
sixth  line  insert  "U.S.  Section"  before  IBWC 


Page  EA-36  Insert  "U.S.  Section"  before  Internatioosl 


Arizona  Department  of  Water  Resources 


Engineering  Division  Evan  Mecham,  Governor 

2702  N.  3rd  Street,  Suite  2010  Alan  P.  Kleinman,  Director 

Phoenix,  Arizona  85004 
(602)  255-1541 

December  30,  1987 


District  Engineer 

Engineer  U.S.  Army  Corps  of  Engineers 
Mr.  Paul  Blakey,  Water  Resource  Branch 
Post  Office  Box  2711 
Los  Angeles,  California  90053~2325 

SUBJECT:  Nogales  Wash  Draft  Feasibility  Report  and 
Environmental  Assessment 

Dear  Mr.  Blakey: 

TheUik  you  for  the  opportunity  to  review  the  subject  report 
and  assessment.  The  following  comments  are  offered  after 
careful  review  of  both  the  feasibility  report  and 
environmental  assessment  by  my  staff: 

In  chapter  2;  "Resources  and  Economy  of  the  Study  Area",  I 
was  surprised  to  see  no  mention  of  the  economic  effects  of 
the  devaluation  of  the  Peso.  This  devaluation  has  had 
tremendous  economic  effects  on  all  border  communities. 

In  chapter  3;  "Problem  Identification  and  Opportunities", 
water  quality  Issues  did  not  indicate  that  contamination  of 
the  groundwater  by  TCE  (euid  other  volatile  organics)  has  been 
found  at  the  C.  G.  Conn's  waste  pond  which  is  adjacent  to 
Nogales  Wash. 

In  chapter  "Pleui  Formulation",  the  report  states  that 
expected  flood  levels  are  less  than  floor  elevations  at 
produce  warehouses  in  the  Valle  Verde  area,  thus  damages 
would  be  minimal.  This  is  true,  but  access  to  the  docks 
would  be  restricted  after  the  flood  due  to  sediment  deposits 
which  would  have  to  be  removed  prior  to  resumption  of  normal 
operations . 

In  the  same  chapter,  the  description  of  the  proposed  flood 
warning  system  is  unclear  and  seems  Incomplete;  repeaters  are 
mentioned  but  locations  are  not  shown  on  map(s);  since 
repeaters  are  mentioned,  one  could  assume  the  system  will  be 
radio  telemetered,  yet  satellite  telemetry  is  called  for 
without  addressing  channel  assignment  and  licensing;  some 
locations  of  stream  gauges  and  precipitation  gauges  could  be 
improved;  siren  on  the  upper  Potrero  Creek  gauge  will  not  be 
heard  by  anyone  if  located  where  proposed. 
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If  satellite  telemetry  is  to  be  used  there  is  no  need  for 


be  a  need  for  one  or  more  repeaters  because  of  line-of-slght 
requirements.  The  "Base  Station"  or  "Receive  Site"  will 
require  the  mentioned  microcomputer  but  will  also  require 
appropriate  software,  receive  antenna  and  cable. 

The  one  hour  lead  time  seems  unlikely  for  some  of  the 
tributary  locations. 

The  O&M  costs  associated  with  the  flood  warning  system  seem 
about  three  times  too  high.  A  reasonable  ;’ule  of  thumb  is 
about  lOj  of  the  initial  capital  investment. 

The  implementation  of  any  flood  warning  system  in  Arizona 
should  be  closely  coordinated  through  the  Arizona  Department 
of  Water  Resources  and  the  National  Weather  Service  in  order 
to  Insure  compatibility,  non-interference  with  neighboring 
systems,  promote  data  exchange,  and  fit  into  the 
State/Pederal  planned  network  of  local  flood  warning  systems. 

In  chapter  5;  "Plan  Tentatively  Selected  for  Implementation", 
mention  is  made  of  an  existing  "Civil  Defense  System"  which 
is  supposed  to  Interrogate  the  self-reporting  sensors.  Self- 
reporting  sensors  need  no  interrogation.  Appropriate 
software  is  available  for  microcomputers  to  receive  and 
assimilate  data  from  sensors  and  formulate  a  flood  forecast. 

A  good  "Response  Plan"  (Including  evacuation  plans)  is  also 
needed  and  this  may  be  the  Civil  Defense  System  mentioned  in 
the  report. 

In  the  "Environmental  Assessment",  it  seems  like  a  very  good 
idea  (as  called  for  in  the  assessment)  to  fence  off  from 
grazing  the  proposed  riparian  area  along  Potrero  Creek  . 

Overall  the  report  had  very  good  graphics,  is  well  organized 
and  concisely  written  with  great  attention  to  detail.  There 
are  numerous  typographic  errors  remaining  in  the  manuscript. 

A  wide  spectrum  of  structural  and  non-structural  alternatives 
was  evaluated  but  no  alternative  considered  improving  the 
hydrologic  response  of  watersheds. 

Hydrologic  response  is  highly  influenced  by  watershed 
condition.  Hydrologic  regimes  can  be  "restored"  by  direct 
watershed  treatment  methods  and  implementation  of  best  land 
use  practices.  Relatively  inexpensive  methods  of  watershed 
restoration  such  as  manipulation  of  vegetation,  contour 
ripping,  seeding,  gully  plugs  and  check  dams  can  dramatically 
reduce  peak  flows  by  enhancing  the  on-site  retention/ 
detention  potential  of  the  contributing  land  area.  Such 
methods  are  relatively  economical,  in  line  with  the  natural 
system.  Improve  water  quality  by  enhancing  natural  recharge, 
lower  sediment  yields,  upgrade  land  productivity,  and  have 
lower  associated  O&M  costs. 

Of  course,  watershed  restoration  methods  would  not  be  stand 


alone  flood  control  alternatives.  Furthermore,  they  require 
extensive  coordination  of  numerous  agencies.  Then  there  is 
the  question  of  Mexico's  48$  of  the  watershed.  The 
difference  in  watershed  condition  along  the  border  is  visible 
on  Landsat  photography.  If  Mexico's  watersheds  can  not  be 
restored  because  of  political  barriers,  the  L.C.C.s  must 
remain  in  the  implemented  alternative. 

All  expected  flood  peaks  were  probably  estimated  using  the 
controversial  Log  Pearson  Type  III  method  but  this  is  not 
verifiable  from  the  draft  text,  (were  based  on  FEMA-PIS). 

Also  unclear  is  the  method  used  to  determine  future 
conditions  and  corresponding  peak  flows. 

Engineering  drawings  and  construction  plans  seem  very 
reasonable  for  the  given  conditions.  The  assumption  that  the 
release  hydrograph  from  the  "proposed"  (by  separate  study) 
Ephrlam  Canyon  Dam  will  be  the  same  as  the  present  condition 
hydrograph  seems  debatable. 

Recreational  demand  being  so  much  higher  than  the  level 
provided  by  the  selected  plan  means  that  there  could  be  over¬ 
use  Impacts  on  areas  made  available  if  some  form  of  limiting  . 
is  not  enforced.  Limits  of  use  on  a  user-day  basis  would  be 
necessary  to  prevent  degeneration  of  recreational  areas  by 
exceeding  their  carry  capacities. 

Flood  depths  and  pre-development  condition  of  the  Chula  Vista 
area  Indicate  that  this  area  is  a  marsh  or  at  least  a  wet 
meadow  in  its  natural  state.  The  existence  of  upstream 
marshes  should  make  this  obvious.  The  subdivision  will 
experience  shallow  ground  water  problems  if  it  has  not 
already.  Structural  cracking  due  to  settling  and  seasonal 
contraction  and  expansion  of  the  soils  reflecting  seasonal 
variations  in  soil-moisture  would  not  be  too  surprising.  In 
its  natural  state  this  area  would  serve  as  "dead  storage 
attenuation"  of  downstream  peak  flows  and  as  a  natural 
recharge  zone.  I  strongly  favor  relocation.  The  proposed 
by-pass  channel  could  de-water  a  large  area,  thus  endangering 
riparian  habitat. 

Nogales  Wash  below  Potrero  Creek  is  referred  to  as  Potrero 
Creek  rather  than  Nogales  Wash.  Some  of  the  washes  in  Mexico 
are  referred  to  as  unnamed  but  they  do  have  names. 

Please  contact  Jim  Morris  of  my  staff  at  1-602-255-15^1  if 
you  have  any  questions  or  if  we  can  be  of  further  assistance. 


Sincerely, 


Doug  '^y ,  ^ 


Deputy  Director 


RESPONSE  TO  COMMENTS 
ON  THE 

DRAFT  ENVIROtfiENTAL  ASSESSMENT 


The  discussion  below  addresses  those  comnents  on  the  Draft  EA  received 
during  public  review  of  the  Draft  EA.  The  nimbered  responses  correspond  to  the 
conments  as  numbered  on  the  preceding  letters. 

Arizona  State  Kirks: 


1.  Agreed.  The  Progranmatic  Agreement  currently  being  coordinated  between  the 
Corps  and  the  State  Historic  E>reservation  Officer  will  be  modified  to  incorporate 
this  coiiment. 

2.  Noted.  The  Progranmatic  Agreement  will  be  modified  accordingly. 

Arizona  Department  of  Environmental  Quality: 


3.  Corps  of  Engineer  Regulations  include  many  strict  stipulations  concerning 
prevention  of  vater  pollution  and  other  unnecessary  environmental  degradation. 
These  stipulations  are  routinely  included  in  all  plans  and  specifications  for 
construction  of  flood  control  channels.  These  specifications  will  satisfy  State 
"Policy  on  Ctonstruction  and  Related  Activities  in  Vfater"  to  the  maximum  practical 
extent. 

4.  This  project  will  not  improve  or  degrade  water  qmlity  in  Nogales  Vfesh  with 
respect  to  the  biological  contaminants  flowing  in  from  Mexico.  Oily  one  of  the 
three  recreational  sites  (table  and  ramada)  will  be  along  Nogales  Vfesh.  No 
increase  in  water  or  vector-bom  disease  transmission  is  expected  due  to  the  fact 
that  the  residents  at  Chula  Vista  Comnunity  currently  live  adjacent  bo  Nogales 
Vfesh  without  any  physical  barriers  to  contact  with  the  water.  However,  after 
construction,  the  Chula  Vista  Channel  will  be  fenced  thereby  severely  reducing 
the  ability  of  local  residents  to  come  in  contact  with  the  water. 

Arizona  Ghme  and  Fish  Department: 


5.  The  Corps  does  not  agree  that  acquisition  of  this  wetland  area  is 
appropriate  or  necessary  for  mitigating  the  impacts  of  this  project.  The 
recoimiended  mitigation  plan  fully  mitigates  for  project  impacts  to  biological 
resources.  Further,  Corps  policy  is  to  mitigate  on  project  landi.  first,  then 
adjacent  lands.  In  addition.  Corps  mitigation  policy  is  to  preferentially 
mitigate  on  pifelic  lands  rather  than  private  lands.  Also,  the  U.S.  Fish  and 
VJildlife  Service  is  on  record  as  designating  the  habitat  impacted  as  "Resource 
Gitegory  2".  Thie  mitigation  for  this  habitat  designation  is  no  net  loss  of  in- 
kind  habitat  value.  Therefore,  insofer  as  the  project  is  impacting  primarily 
riparian  habitat,  mitigation  by  acquisition  of  a  privately  owned  offsite  wetland 
would  not  be  appropriate  nor  in  compliance  with  Corps  or  USFWS  policy. 

U.S.  Fish  and  VJildiife  Service: 


RESPONSE  TD  OOMMEOTS  -  F-14 


6.  The  Corps  aqro",--;  hhii  t:  t:he  recrjrrrrrin^Jed  rni  tKj^  tlor,  f,;iy  i  ti'jrj  tf-S  for 

project  rel.ited  impict't.  Ho'/^yyer,  for  the  re-isons  ; 'jf.-r.  t ;  f  led  in  r^n  in, 

,above,  it  is  inspprop'^  L,i  te  to  icquire  the  wetland  area  in  o;jr-"tion.  r  i^tfer, 
tbit  wetland  area  is  under  Crjrfjo  ,rermit  jurisdiction  for  dosc-a.^ye  of  cre'jce  or 
fill  miterial  (.Cection  404  of  the  Clean  Water  Act/  and  to  ,s  ;t  .o  o; j^.-st:o'.aole 

to  whether  it  will  be  destroye'l  by  developfnent  in  the  f  ;t  ;re .  If  ‘:rfe  loo.o  of  tre 
tebitat  valijes  at  the  site  is  in  qijestion,  ttien  so  is  an/  ezr^^cterJ  -.it.. cation 
credits  that  would  be  qained  by  preservinq  the  site  tfirorj'n  aoquisition. 

7.  The  aesthetic  treatment  plan  incbudes  .sufficient  space  on  each  side  of  tre 
channel  for  plantinq  of  riparian  habitat.  The  .'feasibility  ’'bin  Report  has  been 
modified  to  clarify  this  qijestion.  The  ae.sthetic  treatment  plan  ind-xles 
planting  of  approximately  2.5  acres  of  the  project  .Right  of  >!ay  'excl  j.3i /e  of  tne 
pave<l  access  roads)  . 

8.  The  mitigation  plan  will  be  designed  for  minimum  Operation  and  hbintenance 
requirements.  However,  during  the  next  study  phase  (Preconstruction  Engineering 
and  Design)  limited  specific  rranagement  directions  for  ixplerranta  tion  and 
maintenance  of  the  mitigation  plan  and  a  con.struction  monitoring  plan  will  be 
developed . 

9.  The  SCS  pole-planting  techniques  utilized  in  Arizona  will  oe  investigated 
during  the  next  study  phase  and  may  ioe  utilized  Ln  the  implementation  of  the 
mitigation  plan.  Such  teclniques  are  certainly  not  precluded. 

10.  The  riparian  resources  of  the  disposal  site  were  3urveye<d  in  Febriary  of 

1983.  Tte  results  of  this  survey  are  pre^nted  in  Chapter  6  (Existing 

Environment)  of  the  EA, 

11.  The  mitigation  areas  along  Potrero  Creek  will  be  planted  to  be  Cottonwood- 
Willow  as  these  species  are  typically  found  closer  to  water  and  that  creek  will 
have  perennial  low  flow.  All  other  mitigation  areas  'i.e.,  along  the  Chula  Vista 
Channel)  will  be  planted  with  Cottonwoods,  Willows,  and  '•lesc.iites.  These  areas 
tmy  not  teve  quite  as  much  ground  water  available,  but  will  .oe  irrigated.  Also, 
including  tTEsquites  in  some  of  the  mitigation  areas  assures  greater  habitat 
diversity. 

12.  No  significant  impacts  are  anticipated  due  to  the  minor  lowering  of  the 
groundwater  table  Ln  the  close  vicinity  of  the  Chula  Vis3  Cl^nnel.  The 
mitigation  areas  along  Potrero  Creek  will  not  oe  impacted  by  tine  lov^red 
groundwater  table.  The  mitigation  areas  along  Nogales  Wash  will  be  irrigated  and 
hence  will  not  be  imperiled  by  tiae  slightly  lowered  groundwater  iimediately  along 
the  Channel . 

13.  land  costs  were  not  eval'U-.' ted  in  the  development  of  mitigation  goals. 
Mitigation  goals  were  established  on  a  habitat  unit  basis.  'Cnee  the  mitigation 
goals  were  set  (in  terms  of  habitat  units  desired'  various  mitioation  options  are 
identified.  These  options  were  then  evaluated  in  terns  of  cost  efficiency  and 
compliance  with  Corps  mitigation  policy.  Tha  intent  of  the  incremental 
mitigation  analysis  is  to  develop  a  raco^Tnende^^  mitigation  plan  that  best  .meets 
the  mitigation  goal  ami  is  in  compliance  with  Corps  mitigation  policy.  Deviation 
from  Corps  policy  must  'oe  well  justified  economically.  Thus,  land  costs  are  not 


RESPCNSE  TO  COMMENTS  - 


u'ily  ot  ovi’i'T  id  iivi  ,jiid  tln'y  <Jo  lyit  infliKMio*  (■‘.■d .  ihl  i.'?hitr"n  ^  •>( 

'.’.li  t  iv\»  t  ion 


’ntO!':vit  iv'na'L  rv''un>i,\T  y  atui  Wxtor  Comniasion : 


14.  rhia  aour.x’at  ia  ivtod  and  ti>'  liA  ia  incnli  fil'd  aoco  rd  inq  ly . 

1  o .  No  tad  . 

1~.  Ti'.ia  oor.r.it'nt  ia  iv'ta.l  and  tlie  EA  ia  mollified  accordingly . 

1^.  r''.ia  c^'raae  ■'.  t  ta  noted  and  flii'  EA  is  inoiiifLed  acconiinqly. 

Tnia  oo.'.r.v':'. t  ia  :vted  ,aid  tilt?  EA  ia  modified  accordingly. 

Ariro--.?.  EeLV.: feat  or  'iv^ter  Resources: 


2'.  Ir.fort-al  taleohone  coordination  with  Mr.  Rol'>  Genmldi  of  the  Arizona  Dept  of 
'.■i'.  ter  Reaooroes/  Ee-oedial  Action  Division  indicates  tfat  tlie  groundwater 
CO". t.'.r.i:-at ion  free  tine  C.  G.  Conn  plant  fas  resulted  in  the  general  northeast 
-.icratic:'.  ct  t.oe  cltroe  towards  the  Chula  Vista  Oommunity.  However,  this  plume 
."ES  net  \?et  reacteti  tiie  1-19  and  U.S.-89  freeways.  Thus,  the  plume  is 

set  tic  ten  tly  far  iron  the  Corps  proposed  Chula  Vista  Channel  such  that  no 
crcjnc-.ster  croclec.s  are  anticipated.  The  plant  where  the  problem  originated  is 
cocrii'a ttnc  -itn  the  State  and  EPA  in  an  effort  to  minimize  migration  of  the 
cl  Jtie . 

;i.  r.ie  Corps  agrees  with  this  conment. 


•'r. 


c^KMH'rr.s 


!  If, 


